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,½Y�Æe�½Zf�Y�Ä]�µZ¼���Y�Á�Ã|���«YÁ�½Y�ËY��¯�»��{�Z^Ë�¬e�½Zf�Y�¾ËY��d�{�Á�®¼¿�ÄqZË�{�Á�½ZÀ¼��½Zf�Y�Ä]�©����Y

��Y�Á�½ZÆ¨�Y�½Zf�Y�Ä]�[ÂÀm��Y�,�ËÂ¯Z]�fyÊ»�{Á|v»�É�¯�»�½Zf�Y�Ä]��|�Z]��É�YÂ¼ÅZ¿��{Á|u�Á�Ã{Â]�º¯�Z^Ë�¬e�½Zf�Y�¾ËY�ÉZÅ

���[ÂÀm�Á�[ÂÀm��{�Ze|¼��Ä¯�d�Y�Ê¿Zf�ÅÂ¯�½Zf�Y�d �Á�|��{��fyZ]�Á�Ã|���«YÁ����Á�º¯�ÉZÅ�d�{�c�Â��Ä]�½M�|��{�

Ê»�©���dÆm��{�\Ì��ÉY�Y{�Á�t��»��Ì]��Á�Ê«���,É�¯�»�ÊuYÂ¿��{�Ze|¼��Ä¯�|�Z]d�Y�Ã|���«YÁ�½Zf�Y�Ê«���µZ¼���

��Z¨e�Y� Z]� ZnÌ·Á�½Zf�Y�¾ËY�ÃÂ¯�¾Ë�e|À¸]�����{Á|u��Z¨e�Y� Z]�®¼¿�ÄqZË�{�ÄÌ�Zu��{�½Zf�Y�Ä�¬¿�¾Ë�e�d�a�Á��f»������f»�

|�Z^Ì»���

Ä�¬¿�Ã{Á|v»�Ã�f�³���Ze��Á�d�Y�ÄÌuZ¿�¾ËY�ºÆ»��Æ��ZÆÀe�,º«,{�Y{�ÉZm�º«�½Zf�Y�{���]M��]ZÀ»Ê���]�{�Â»�ÄÌuZ¿�Ê�,

®¼¿�ÄqZË�{�Ä]ZÆ¿M�È·Z^¿{�Ä¯�d�Y�{Á��º«Á�ÉZq�Ã�«�ÉZÅ�Ä¿Zy{Á��¶»Z����½Y�M��Â³�ZÆq�{��{�Ë��Ê»����

d�Y�Ã{�ÁM�|Ë|a�½Z�¸���Âu�ÄqZË�{��Y�Ê�z]�Y��ÄÌuZ¿�É�ÁZy�µZ¼��d¼�«�ÊfyZÀ��dzË��ÃZ³|Ë{�Y����Â�]�ÄqZË�{�¾ËY

�Ê¸¯����Ä]�®Ë{�¿�½M�¶v»�¾Ë�e�d�aÁ�{�Y{�Ã�f�³��]�»�f»Â¸Ì¯����{�Y{�É|À¸]�ZË�{�t����Y�f»�����

ÄÌuZ¿�É�fyZ]�[ÂÀm�ÉZÆÅÂ¯�Äf��,�ÉY|À¸]�Z]�½Y{�Ë�ÃÂ¯�Z¼��½M��Y�����ZË�{�t���Y�f»�,�Ã{Á|v»�¾ËY�|À¸]�ÊuYÂ¿��Y�

d�Y���º«�Æ����d�Y�Äf§�³�ÉZm�Ä«�Á�É�ÁZy�[ÂÀm�{Á�{�Y{��Z¨e�Y�ZË�{�t����Y�f»����º«�½Z]ÂeY��fyZ]�{���Ä«�Á��¯�»���ÉZf�Y�
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¨e�YÃZqÁ{�cZ�Z,�É�ÁZy�ÄÌuZ¿�É�fyZ]�[ÂÀm�{�½Á�]��ÉZÅ�ÄbeÁ�ÃÂ¯�¼¯�±É|À¸]�Ê·Á�d�Y�É�fyZ]����Y�ÄÌuZ¿�É�ÁZy�[ÂÀm�ÉZÅ

|Ì¨��ÃÂ¯�Ä¸¼m,Ê«Y{�¿�,�É�fyZ]�µZ¼��Ä]�®Ë{�¿�ÊËZf�Y��ÄÌuZ¿�Ê·Z¼��ÉZÅ�ÂÅZ»�ÄbeÁ�ZÆË|À¸]��Ì¿Á�Ê�Z«�ÃÔ¯Á��y�±�[ÂÀm�

|¿�Y{�É�ÁZy��Êf�{���Âe�ZÆË�YÂ¼ÅZ¿�¾ËYÃ{�f�³�,|¿Y�Ã|��Y|m�ºÅ�Y�d�Y�ÉZq�Ã�«Á�{Á��º«�ÉZÅ�Ä¿Zy{Á���Ì�»�Ä¯�����

�ÃY�½Zf�Y�Ê�Z^e�Y�ÉZÅ 

Ê¸�Y�ÃY��d�Å�ÉY�Y{�º«�,½M�Ä¸¼m��Y�Ä¯�d�Y��ÁZn»�ÉZÅ�Æ��Ä]�¾ÅM��y�Ä��Á�Ê��§�ÃY���ZÆq��Ê»�ZÅ�ÃY��½YÂe��Y���Ë��ÉZÅ

{�]�¹Z¿� 

- º«�ÃY��{Y�M��µÂ��Ä]�½Y�Æe����-�f»Â¸Ì¯���

- Y�Mº«�ÃY��{�º«�ºË|«�Ã{Zm�-ÃÁZ����½Y�Æe��º«�Ã{Zm��-��

- º«�ÃY��{Y�M�-½ZÆ¨�Y� ��

- º«�ÃY���-½Z�Z¯� 

- º«�ÃY����­Y�Y��ÃY�³��]��-��

- ÃY��º«�¾ÅM�-½Y�Æe� 

- ÃY��-[ÂÀm�Á�­Y�Y�Ä]�©�¾ÅM 

- �ÃY��[ÂÀm�Á�½Z�Z¯�Ä]�º«�¾ÅM. 

�����������������������������������������������������������������������������ËÂ�e�������������������������������������������������������������������������������º«�½Zf�Y��{�Ê�Z^e�Y�ÉZÅ�ÃY�

�Ä¬�À»�ºÌ¸«Y�Á�YÂÅ�Á�[M�cZÌ�Â�y��

[M�Ã�»�� �{� �Â�¯�Ê¼Ì¸«Y�É|À]�Ä¬^���{�º«�ÉYÂÅ�Á�[M �Ê¿Z]ZÌ]�Ä¼Ì¿�ÉYÂÅ�Á�®�y�Á�É�ËÂ¯�ºÌ¸«Y� Á�m� ��v»�[Â

Ê»�Ä]�®Ë{�¿�½Âq�{Â� d�Y�½Y�ËY� �¯�»�Ê¿Z]ZÌ]� Ä¬�À»� �º¯�½M�ÉZÆ¿Zf�»�� Á�®�y�Á�¹�³�½M�ÉZÆ¿Zf�]Ze �d�Y� {����Ì]� Á

YÂÅ�Ê°�y�cZ«ÁY�\¸£Y��{�Á�{ZË��0Zf^�¿�Ä¿ÓZ��ÉZ»{�¥ÔfyY {�Y{�Ä^¸£���ZÆ¿Zf�]Ze��{�c�Y�u�Äm�{�¾Ë�f�Ì]����¨��ÉÓZ]�Äm�{�

�ZÆ¿Zf�»���{�½M�¾Ë�f¼¯Á��Äm�{�d�Y�¨��Ë����¾Ì´¿ZÌ»���Âf»�¶«Y|u����Ä]�®Ë{�¿�º«�Ä¿ZÌ·Z����Z]�½Y�Ì»���d�Y�f»�Ê¸Ì»���

[M��Ây�ª�ZÀ»�½Zf�Y�¾ËY�Ê¿Z]ZÌ]�Ä¼Ì¿Á�®�y�ÉYÂÅÁ�[M�º£�Ì¸� �ÉYÂÅÁ�[M�Y��Y{�Ây�]�Ä¯�{�Y{�{ÂmÁ�º«��Æ��¥Y��Y�ÊËYÂÅÁ

Ã{Â]�Ê¿Zf�ÅÂ¯�{�� Á�Á�cÔÌ� e�½Y�~³�ÉY�]�Ê^�ZÀ»�¶v»�µZ��¹�³�¹ZËYÊ»��|�Z]����

��dËZ���Y�Äf§�³�]�½Y�ËY�Ê Ì^��ÉZÌ§Y�¤m� http://www.tebyan.net/index.aspx?pid=4530   ���

 ��

[M��]ZÀ» :��

ZÅ{Á� : |¿�Y{�½ZË�m�µZ¼��d¼��Ä]�[ÂÀm��Y� Á�©���Ä]�[�£��Y� �f�Ì]�½Zf�Y�¾ËY�ÉZÅ{Á�� �¾Ë�f¼Æ»�½Zf�Y�ÉZÅ{Á��

�Y�|Àe�Z^� �Ê¸�Y�ÉZÅ{Á����{Á�¼«�Á�ÉZq�Ã�«��Z]�Z¿Y��Ê��§�ÉZÅ{Á��Á���|ÀÅ|Ì]�,¶Ì�Z¼�Y�Ã{Y�»Z»Y��m�]Y�{Á�¤��Á�Â��Ã�«�,� 

ÊËZÅ�ÄyZ��d§ZË�{��Y��aÁ�{�Ì³�Ê»�Ä¼�q���É�ZÌfz]�ÃÂ¯{����Y�{Á�¼«�Ä¿Zy{Á�,�Ê»�®¼¿�ÄqZË�{�Ä]�ÄÌuZ¿�[ÂÀm�{�

{�Ë���M��Ë�]M�Ã�Âu�Ã�f�³�½�����½M�Ä¿ZÌ·Z��Ê]{�¾Ì´¿ZÌ»Á��f»Â¸Ì¯���
�d�Y�ÄÌ¿Zi�{�\ °»�f»�����Y�ÉZq�Ã�«�Ä¿Zy{Á��¾ÌÀr¼Å

http://www.tebyan.net/index.aspx?pid=4530���
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[Y���c�Z¼��d¨Å�ÉZÅ,Á�ÃÁZ��[ÂÀm�Y�¾f�~³�Z]Á�{�Ì³�Ê»�Ä¼�q���­Y�Y�|À]���Ä¬�À»�{�Ê¸��ÄnÀaÁ�{Z]M��Z^��®m�¡Ô]��

�Ä«�Á�Ã{Á|v»�Ê·Z¼��ÊuYÂ¿���É�ÁZy�ÉZf�Y�Z]±�É�fyZ]��,�uZ¿�{��­Ó{�¶a�¹ZÀ]�ÉY�ÄÌ���½Y�M��Â³�ZÆq�{���{Á��º«�Ä¿Zy{Á��Z]

{�Ë��Ê»�®¼¿�ÄqZË�{�Ä]Á�{Â��Ê»�Ê°Ë�����

ÉZÅ{Á� Ä]�¹Zn¿Y���Á�Ã|��º«�½Zf�Y�{�YÁ�,½Y�Æe�½Zf�Y�µZ¼���Y�{Á�mZm�Á�k�¯��Â� |¿�Ë��Ê»�®¼¿�É�ÄqZË�{���É{Y| e

�Âu�É�ÄqZË�{�Ä]��Ì¿�®qÂ¯�Ê¸�§�ÉZÅ{Á� �½Zf�Y�µZ¼���{�½Z�¸�|¿Â��Ê»�{�YÁ. 

ZÅ|� : [M�¾Ì»Pe�¥|Å�Z]�½Z´nÀ��|��Á��Z^¯�|��,¶Ì�Z¼�Y�Ã{Y�»Z»Y�Ê¿�z»�|��Ä� �ÉZÅ�Ã�¨��É�ÄË~¤e�Á�É��ÁZ�¯

d�Y�Ã|��gY|uY�¥Y��Y�ÊuYÂ¿�ÊÀÌ»��Ë���ÉZÅ|� �Â�À»�Ä]�¦¸fz»�ÉZÅ{Á��ÉÁ���]�½Zf�Y�t����{��Ì¿�Ê¼Æ»� 0Zf^�¿�Ê§Y�v¿Y 

�ZÌ]M�ÉZÅ�µZ¿Z¯� Ä]� ZÅ{Á��[M�¥Y�v¿Yd�Y� Ã|�� Ã{��É��ÁZ�¯�ÉZÆÀÌ»�� �{�É� �|� �Á�Ê´ÀÅ�§�gY�Ì»�Êf^i� �ZiM� Ä¸¼m� �Y� ,�Z^¯

,|ÅYÂ���Z�Y��]�Á�d�Y�º«�É�´�{�³ {Â��Ê»�[Â�v»�½ZÆm�Ê�Â«�|��¾Ë�e�Ê¼Ë|«��Ã{�¿Za�|��Ê¿�z»�ÉZÅ|���Y��´Ë{�Ê°Ë 

d�Y�{Y{�y��½M�dyZ���Y�¥|Å�,Ã|��gY|uY�½Zf�Y��Y�k�Zy��{�Äq��³Y�,|��¾ËY M�¾Ì»Ped�Y�Ã{Â]�º«�¹{�»��ZÌ¿{�Â»�Ê¿|Ì»Z�M�[. 

[M�ÊÀÌ»��Ë��ÉZÅ : Ã|��\mÂ»�º«�½Zf�Y�Ê¼Ì¸«Y�ÉZÆfÌ «Â»,gY|uY�Ä]��Z]�Ë{��Y�Ä¬�À»�¾ËY�¹{�»� �ÉY�]�ÃZq��¨u�Á�cZÀ«

|¿Y�Ã{�ÁM�ÉÁ��{Ây���Y�»��Y�Ê¼Ì����z]�É�ZÌ]M.��
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�/�Ê»Â¼��Ê�ZÀ��¾Ì»��/��

��������{�º«�ÄÌuZ¿�dÌ «Â»�½Y�ËY�Ê�ZÀ��¾Ì»������

�ÄÌ»Á�Y�Ê¿Z�¨�eM� �YÂ¿� �Y�Ê�z]Á�É�¯�»�½Y�ËY�½Á��{�É�ZfyZ��ÊfyZÀ��¾Ì»�� ÃZ³|Ë{� �Y� ��¿�{�Â»�Ä«�Á±�ÉZm�fy{�

d�Y�Äf§�³� �Ê]Â���ÉZÆ´À�� Ã{Á|v»�¾ËY�{,�¾ËY�{� Ã|»M�|Ë|a�ÉZÆ´À��¾Ë�e�¾Æ¯Á�|¿�Y{� {�¿Á�]�®ÌWÁ�ÂÀ��É�YÁM�}MÁ�¾Ë�}M�

Ä«�Á,ZÅ�dÌ·Z §�Ä]��Â]�»�d�Y�¾Ì�a�¾�ÂWY�Ã�Á{�Ê¿Z�¨�eM�É���Ä¼Ì¿�{�Ã|¼��Â�]�¾Ì�a�¾�ÂWY�É�YÁM�}MÁ�®Ì¿Z°·Á�ÉZÅ�¦Ë{�

�É�fyZ]� µZ¼��ÉZf�Y�� Z]� Ä«�Á�Ê·Z¼�±�|¿�Y{� Ä»Y{Y� ÄÌ¯�e�{�cY�Y�M�ÉZÆÅÂ¯� Ze�É�fyZ]� µZ¼�� �YÁ� |¿�Y{�ÉZm�É�ÁZy�[ÂÀm�

{�Ì³�Ê»�]�{�Y��É�¯�»�½Y�ËY�½Á���Y�ÊËZÅ�d¼�«�É�ÁZy�[ÂÀm�YÁ����

��

���������Ê�ZÀ��ÄÀÌq�����

 �¾Ì�a�¾�ÂWY(Eu)����

� �É�YÁM�}M�ÉZÆ´À��Z]�ÃY�¼Å�É|Ì�Y�Ze�®Ë�Z]�Ê¿Z�¨�eM�ÉZÆ´À��Ã|¿�Ì³�]�{,½�Z»�,d�Y�¶Ì�Á�²À��Ä�Z»����ºnu

d�Y�Ê]Â���ÉZÆ�z]��Y��f�Ì]�\eY�»�Ä]�Ê¿Z�¨�eM�ÉZÆ�z]�d �Á�Á���Ê¿Z�¨�eM�ÉZÅ�¦Ë{�±�Ä]�®Ë{�¿�¾Ì�a�¾�ÂWY�Ê]Â���

�����f»Â¸Ì¯�{�Ì³�Ê»��]�{�Y��Ä«�Á�Ã{Á|v»�Ê·Z¼��ÉZÆ�z]��Y��]�»��Ê¼Ë|«�ÉZÅ|uYÁ�Z]�½M�¾Ë�Ë��|u��Z^e�Y��ÉÁ��]Á�Ã|Ì�Âa��e

½M�ÊËÓZ]���»���½Zf�¸³�ÃÂ¯��ÊËZn¿M�Y�{�Y{�ÉZm�¾Ë�Ë���»�«�|¿�Z��Ê�ËZ��§�Ê´f�ÂÌaZ¿�Z]��¾ÌÌ e�ÉY�]�Ä«�Á�Ã{Á|v»�µZ¼��{�Ä¯

¶¼ ]�½YÁY�§���Â¯�|uYÁ�¾ËY�ÊÀ��ÃZ´ËZm�|uYÁ�Z]�½YÂe�Ê»�Y��½M�,|�¿�ÊËZ�ZÀ��Ê�yZ��¶Ì�§�Ê·Á�Ã|»M�(E6)Ä�¬¿����������

� ��d�¿Y{�Ä�ËZ¬»�¶]Z«�º«��Â³�ZÆq�� ��|uYÁ�Ê´À��ÉZÅ�Ä¿Â¼¿�­�Z¿���Z¬»�Ä ·Z�»�{(Eu),�|Ì�¯Y�c|��Ä]�ZÅ�dË�|¿M�\¸£Y�

�¾ÅM�|Ì�¯YÁ�Ã|�20-25d�Y�Äf§�³Y�§�Y�¿M�|��{�����

�|Àe�Z^��|uYÁ�¾ËY�ÉZÅ|uYÁ�Ë���Y� ��Eig
u, E

t
u, E

ig.t
u, E

ab
u, E

m
u, E

ba
u,E

l
u���Ä�¬¿���Y�³�Ä]��f�Ì]�tÌ�Âe�ÉY�]

�|ÌËZ¼¿�Ä mY�»�º«�Ê�ZÀ��¾Ì»�����

 �¾�Â´Ì·Y����

�|uYÁOl m,s����¾Ë�Ë���»�«�|¿�Z�������

{Z]M�Ây�ÉZf�Á��Ê·YÂu�{� |uYÁ�¾ËY,�{Y�]Á{� ÃÂ¯�,Á�]�É�Â·ÂfÌ·� Ä]���´¿� Z]� {�Y{� ½Â¼Ày�� ÃZqÁ{�©Ô�«Á� ÃÂ¯�¼¯��{�¿

�Zy,ÃÂ¯�¼¯�{�Ä¯�½ZÀq�½M�,|¿Y�Ã|��®Ì°¨e�½M�{�É�f°qÂ¯�ÉZÅ|uYÁ�Ë��,�,�»�«�ÉZÆ´¿��Z]�ÉZÆ¿�Z»��Y��Z£M�{�¾Ë�Ë��»�«�|¿�Z��

�^�,�Ä»Y{Y�{Á�d�Y�Ã|���Y|Ë|a�®¼¿Á�p³��Y�Ê¿YÁY�§�ÉZÅ�ª§Y�ZË�ZÅ�Ä³�Á�Ä�Z»�Ze�d¸Ì��{Z ]Y�Z]�ÉZÅ�Ä¿Y{�Z]�¹�¯�Ä]�¶ËZ¼f»��^��

¶Ì���Y�Ê]ÁZÀe�¶»Z��bË���Y�ÊËZÅ�Ä³��ÉÁZu�²¿��Ê]MÁ��»�«�ÉZÅ�,�¶Ì���Y�ÊËZÅ�ÄËÓ�½ZÌ»�Z]�|Ì¨��Ä]�¶ËZ¼f»�¹�¯�ÉZÅ�½�Z»�

d�Y�ºÌz��Ê¸Ìy�ÉZÅ�²À��Ä�Z»��Y�ÊËZÅ�ª§Y�Á�²¿���»�«�ÉY�Ä�Z»�½�Z»�ÃY�¼Å�Ä]�²¿��É�f�¯Zy�Êf¸Ì��ÉZÅ���¾Ë�Ë����»

|uYÁ Ol m,sd�Y�Ã|Ì�Âa���Â���ÉZÅ�ÄËÓ���Âe�½M�ÊËÓZ]���»Á{Â��Ê»�Ã|Ì�Âa�º«�|¿�Z��ÊËZË�{�Ê]���ºË���ÌÌ¤e�Ã|ÀÅ{�½Z�¿�Ä¯
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�Ê]ÓÂ¯±|uYÁ�d�Y�ÊËZË�{�Ä]�ÉY�Ã�Z«� Ol m,s�¾�ÂÌ»Â´Ì·Y�ÊWZË�{�cZ]Â��Á�¾ÌËZa�{�¾Ì�a�¾�ÂWY��Y{�¶Ì�§�ÉZÆf��¿�Äe�½ZÌ»�{

ÓZ]�{,{�Ì³�Ê»�]�{�Y��ÊËÓZ]�¾�Â´Ì·Y�Ze�Ê¿ZËZa�¾�ÂWY��Y�ÊÀ��¾ËY�]ZÀ]Á�d�Y�{Á|v»�����

]d¨¿�Ê¸»�d¯���½Z�ZÀ��¾Ì»����Y�³�ª^��,�Ã�Z¼��ÃZq���Ä]�®Ë{�¿���^·Y��Ë|«Ze�����Y��¾Ë�Ë���»�«�|¿�Z���Y�f»�

d�Y�Ã{�¯���«��|��]�|¿�Z��¾ËY�Ã|�Z«�Ä]�Ä°¿M�½Á|]���|¿Y�Ã{�¯�ºÌ�¬e��z]Á{�Ä]��Y��|uYÁ�¾ËY����

�¾Ë�Ë���z]��ËZ¼f»�É�f�¯Zy�ÉZÅ�¶Ì���Y�ÊËZÅ�ÄËÓ�Z]�²¿��Ê]�ÉZÅ�®¼¿�Y�ÉZÅ�ÄËÓ�c�|À]Á�¾�Á���^��Ze��»�«�Ä]�¶

d�Y�Ã|��¶Ì°�e�dË�|Ì¿M�ºÌz����

�ÊËÓZ]��z]��{Â��Ê»�ºÌ�¬e��´Ë|°Ë��Y��ËZ¼f»�d¼�«Á{�Ä]���
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 É�¸§��z]���

��»�ÉZÅ� Ä¿Z¯� �� Ä]�®Ë{�¿� É�Z�� Ê¿Z¯� ¾ËY���ÉZÆ´À�Á� É�Ì§�Âa� ÊfË�|¿M� ÉZÆ´À��¦Ë{�� �{� º«� �fyZ]� É�f»Â¸Ì¯�

{�Y{�É{Z�f«Y�dÌ¼ÅY��ÅZ��Ä]�Á�d�Y�ÓZ]�¾�ÂWY�Ê§ÂeÁ�É�YÁM�}M��¯ÓZ»�,dÌ�Â°·Z¯�,¾·Z³�¶»Z��É�Z��Ê¿Z¯�Ê´¿Z³�{�dË�Á�MÁ�dÌ

�d�Y�ÊeZÀ]�¯�{YÂ»��Y��Ê�ZÀ��¾Ì»��Ä�¬¿���Y�³��������º«�����

 É�¸§��Ì£��z]���

�dË�Z]��Äf§ZË�½Â¼Ày��Ä¯Á�f»�ÉZÅ�Ä�¿Y�e�c�Â�]�dË�Z]��Y�É�Z¼��a�Ã|��{�y�ÉZÅ�Ä³��c��¿�®�Â¯�¶�³�{Y|f»Y�{�

d�Y���|uYÁ�Ã|��{�y�ÉZËZ¬]�{�Ã|¼��Â�]�ZÅ�Ä³��¾ËYEu
 m�¾Ë�Ë���z]Á�Eu 

ab�}Â¨¿��Y�dË�Z]�Ä¯�|ËZ¼¿�Ê»�¾ÌÀq�Á�|¿�Y{�ÉZm�

�Ã�Â¨·Â��ÉZÅ�½ÂÌ¿M��Y�Ê]Z»�³�ÉZÆ·Â¸v»�½{Â]�ÄËZ»�a�Ä]���´¿�Z]�½Y|Ì�¯Y��ËY���{�µZ»�eÁ�|ÌÅ�ÉZÆ·Â¸v»�(SO4 -2�{�YÂ»��{Á�
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��
ÎÑ

�ÉZÅ�½ÂÌeZ¯�ÉÂ�f��Z]� �ZÌ�]Ba 2+�Ê¿Z�¨�eM�ÉZÆ´À��½Á�{� �Y�� ��®Ì�Zfa� Ã�ËÂ]� �Ë�Z]�ºÌ¬f�»�Â�]�¾�ÂWY�½Á�{� �{� Y��d

¾Ë�}M�ÉZÆ´À���Ê°Ì¿Z°·Á��|�Z]�Ã{�Y~³�ÉZm�]����

�p³��ÉZÅ��z]�{�dË�|Ì¿M�|ËZ��ZË��bË��c�Â�]��Y{�p³�ÉZÅ�Äf�Æ¿�d�É{�YÂ»�{Á�C2�¾Ë�Ë���z]��Ì¿Á�º«�|¿�Z��Y�

»�«� |¿�Z��¾Ë�Ë���z]� �{� ÃZqÁ{� ©Ô�«�[ÂÀm�{�ÉY� Ä¿Â³� |^À³�c�Â�]Á� Ä«�Á� Ã{Á|v»� �fyZ]�{�ÊËÓZ]� �»�«� |¿�Z��¾Ë�Ë�� �

|Àf�Å�kY�zf�Y�¶]Z«�ZÅZm�f�Ì]�{�Ä¯�|¿Y�Äf§ZË�½Â¼Ày�����

�®¼¿��ÃZqÁ{�©Ô�«�[ÂÀm�{�ÉY�Ä¿Â³�|^À³�°Ìa�{����½Y{�Ë�®¼¿�½| »��|¿Y�Äf§ZË�½Â¼Ày��º«�®¼¿�ÃÂ¯Á� ��ÄË�ne�{

|¿Y�Ã|���z�»�|��{�\�u�]��Ë����ZÀ�Á�{YÂ»�º«�®¼¿�ÃÂ¯�Ê°¼¿�Ä¿Â¼¿�¶»Z¯���µÂ¸v»Z¿�{YÂ»��
�,�¸¯���
��,�ºÌ�¸¯���
��,

�cZ¨·Â���
�,�ºË|����
��,�ºÌ�Zfa���
��Á�LO.I��{�����Äm�{��
����

�dÌ·ÂW��|¿Â��Ê»� Ã{�¼��Êf�]�Y{��Â¿� �Y|]M�ÉZÆeZ°Ì¸Ì�� �Y� Ä¯� ZÅ�dÌ·ÂW��,�|uYÁ�{� Ã|À¯Y�a�Â�]�Eu
ab�Ê»� Ã|ÅZ�»�

�dÌ·ÂW��Ã|��Ä ·Z�»�ÉZÅ�Ä¿Â¼¿��Y�Êy�]�{�,|¿Â����ºÌ�·Z¿M��¾Ì�¿Zm�a�ÉZÅ�d�Ë�¯ÂÀ§�Ã|���Y{�¶°��Ê¼¯�Ze��Y{�¶°���Ô¯ÂË�Ô

d�Y����

�®ÅM���z]�ÉZÆ°ÅM�²À���Y�Ê«Y{�¿�ÃÂ¯��fyZ]Á�ÃÂ¯�¼¯�[ÂÀm�{�f�Á�²À��{Âa�,Ã|¿��®ÅM�ÄÌÆe��Â�À¼]�º«�|¿�Z��

{Â��Ê»�Ã{Z¨f�Y�Ä�Ó�²À�����

�Ä�Z»Á�¾��d��¿�Äe��}��Zv·�Y���^·Y�É�fyZ]��Ë|«Ze�Ê]ÂÀm�µZËÁ�Ê«Y{�¿�[ÂÀm�{�¾�ÂÌ¸a�Ã�Á{�ÉZÅ�Ä�Z»Á�¾��Ã�Ìy

d�Y�ÄmÂe��Ây�{����

�����º«��Æ��µZ¼��{����{Á��º«�Ä¿Zy{Á��{Y|f»Y���Ê���ÉZÅ�Ä¨¯��Y�Ê�z]�½Y�°¼m�Ê·YÂu�Ì¿Á(Qc)�ÉZÅ�Äf�Æ¿�c�Â�]�

d�Y��Y{����Ä¿Y{�Ë���{Â��Ê»�É�Y{�]�Ã�Æ]�É�a�mM�ÉY�]�ZÆ¿M��Y�Ä¯����

Ä�Ó�²À�����|uYÁ�Ê¿Z�¨�eM�ÉZÆ´À���YEu
igÌÆ��½Z³{Za��fyZ]�{���z]�®ÅM�²À�Á�ÊÀÌ¼y�Ê¨��»�|a�º«�|¿�Z��

{Â��Ê»�Ã{Z¨f�Y�É�Z��ÃY���{�¥��»�¶]Z«�ÉZÆ´À��½YÂÀ ]�{Z]M�«Z]�ÉZf�Á��É�ÁZy�[ÂÀm�{����

�ÊfÀË��ÉZÆÌ¿Z¯�½Z�¸���Âu�ÄqZË�{�[ÂÀm�{�,�ÉY�Ä�Ì��ÉZÆfË�|¿M�{�,��Y�Á�Ã{�¯�|���¶°��Ê]Á�É�Â¸]�c�Â�]��e�YÂ¯�

]�ÊfÀË��ÉZÅ�Ê¿Z¯�½YÂÀ ]�½M��YÂ¿Y{Â�Ì»�É�Y{�]�Ã�Æ����

�Ê Ì^���Z³Á�d¨¿���^·Y�É�ÁZy��Ë|«Ze�Âv»�Ê·YÂu�{�,�µZ��{�Ä¯�ÊËZÆË�Z¨u�{������¶¼ ]�d¨¿�Ê¸»�d¯�����Âe�

|Ë{�³�ÄqY���Ä¬�À»�{��Z³�kY�zf�Y�½M�|»M�ÊaÁ�d¨¿�½Y�Â§Á�|»M��½Z¼³��Ä«�Á��Z¬¿��´Ë{�{�{Á��Ê»���É�fyZ]�[ÂÀm���ZËÁ�d¨¿

|�Z]�Äf�Y{�{ÂmÁ��Z³,�µZu�{�{�Y{�Ä»Y{Y�Ã|��{ZË��Z¬¿�{�d¨¿�Ê¸»�d¯���É�Z´¿�Ã��·�cZ ·Z�»���Zu����

�À´À»��½Z°»��{��À´À»�²À�¿Z¯�|Ì·Âe���¿��Y� ,Ê¿ZÆm�ÉZÅ�Â�¯��´Ë{� Z]�Ä�ËZ¬»��{�½Y�ËY {�Y{��Y�«�ºÅ{�¿Za� ��c�Z^��Ä]

��´Ë{�
���ª¸ e�½Y�ËY�Ä]�,½ZÆm��À´À»�|Ì·Âe�¶¯��Y {�Y{.�Y�ËY��{��À´À»�ÉZÅ�Z�¿Z¯�Ã�Ìy}�{Á|u��{�½���Ã|��{�ÁM�]�¾e�½ÂÌ¸Ì»�

�d�Y�Ä] �Y{�¾ÅM� �À´À»� �ËZy}� �m� ��� {Á|u� �{� �Ì¿� �Y{� �À´À»�¾ÅM�ÉZÅ�Z�¿Z¯� �ËZy}�½Y�Ì»��� |�Z]�Ê»�¾e�½ÂÌ¸Ì»� ��|Ì·Âe

�{Á|u��{�Ä¿ÓZ��,½Y�ËY��À´À»�²À�¿Z¯���¾e��Y�Å� d�Y.��
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ÎÒ

�Ê]Â���LZ�À»�Z]��À´À»�ÉZÅ�Z�¿Z¯�Ô�Y�Ê]ZË��Y��Z�Y�]�Ê¿Z�¨�eM��ÉY�Y{�ZÅ�Ã{Y{�Á�cZ��|À�Z]�Ê»�Ê�ZÀ��¾Ì»��½Z»��: 

��Ä�Ze�¯�½�ÂX·Za���

���Ä�Ze�¯�cÔÌ°�e���������|»M�{ÂmÂ]�½Y�ËY��{�`·M�{�ÊËY�ÅÂ¯�dÌ·Z §�Z]�½Z»�¼Å�½�ÂX·Za�����Y|ËZaZ¿�ÉZÅ�Ã{Âe�¶»Z��cÔÌ°�e�¾ËY

¥Âe��Y�¶°�f»�Ê�Ì¸Ì� Á�Ê�Ì¸Ì��ÉYÁÓ�Á�ZÅ�²À��Á�Ê�Ì¸Ì��ÉZÅ�|�Z]�Ê»�ÄeZÀ]�¯��Ì¸Ì����ÊnË�|/e�ÊÀÌ�/¿Zm�d/·Zu�Ä¯� �Y�

|À¯�Ê»�Ê�Y|e��Ê°ÅM�cZ]Â���[ÁZÀe�dËQ��¶]Z«�Ê]Ây�Ä]�cÔÌ°�e�¾ËY��{�Ê�Ì¸Ì�� d�Y���

�ZÅ�Z�¿Z¯��Â¿�¾ËY��{�¾ÅM�Á��Ì¸Ì��½YÁY�§��Y|¬»�{ÂmÁÄ]½M��ËZ¼e�ÄmÁ�½YÂÀ�� ��{Â/��Ê/»�Äf§�³���¿��{�ZÅ�Z�¿Z¯��ËZ��Z]��

�Â¿�¾ËY�,Ê]Z»�³�LZ�À»�Z]�ÉZÅ�Z�¿Z¯�¥Ôy�] {Â��Ê»�Ã|Ë{�º¯��ZÌ�]��Y|¬»�Ä]�Á�c�|À]��Ì¿�®ÌÀ��M�Á�Ã{Â]��»�|«Z§�ZÅ�Z�¿Z¯����Y 

���,d/Ì¿Á�]�½Â/q�ÉY�Ä/ËÂ¿Zi�ÉZÅ�Ê¿Z¯�Á�dÌeZ¼Å�Á�½Ô»Â¸Ì�a�,dË�Â·Á�Ìa�½M�Ê¸�Y�ÉZÅ�Ê¿Z¯ �Á�d/ÌfÌÀ»��������{�/]�¹Z/¿�½YÂ/e�Ê/»�Y�� 

�¾�Â´Ì·Y�¾�ÂÌ»���

cÔÌ°�e��{��À´À» �¾�Â´Ì·Y�ÂmÁ�É{Á|v»��Â��Ä]�¾�ÂÌ»�{�Y{�{��¥Âe�¶»Z��²¿��É�f�¯Zy�Ê¿Z�¨�eM�cZ]Â�� ��ÉZ/Å

²À�¿Z¯�ÉÁZu�º«�[ÂÀm�ÉY�»Â¸´À¯�Á�ÉY�Ä�Z»�|�Z]�Ê»��À´À»�ÉZÅ���{�ZÅ�Z�¿Z¯��Â¿�¾ËY �Ê«���½ZnËZ]�}M��Á�Â¸°^Ë{�ÉZÅ�Z�¿Z¯

É|À³Âq��ÊËÓZ]�Ã�Ìy}��Y�Ä¯�|��Ê»�Ã|Ë{ |Àf�Ì¿��Y{�Ây�]� 

»�¾ËY�Z]�½Y�ËY��À´À»�ÉZÅ�Z�¿Z¯��´Ë{��Y½YÂe�Ê»�P�À��c�Âb�À]�,�Ä ¸«�½Y�Âe�,|ËÂÀ]�,|À]�[M�{Á��º¸���{�]�¹Z¿�Y��{���ÃÂ¯�Á���

ÉZÅ�Z�¿Z¯�¾Ë�f³��]��Y �º«�o�Z¿Á�²À�¿Z¯���Zu�µZu��{�½Y�ËY��{�Ã|��ÄfyZÀ���À´À»��½|/ »�¾Ë�f³��]�½YÂÀ��Ä] ���/À´À»

Ä¿ZÌ»��ÁZy��{���Ê]Â���LZ�À»�ÉY�Y{�Ä¯�|�Z]�Ê»�Ê¿Z�¨�eM��o�Z¿Á�½| » ]�º«�Ã�Æ]�Ä¬]Z����¿��Y�½M�\�ZÀ»�0Zf^�¿��ËY���Ä]�ÄmÂe�Z

cZ�Ô�Y�{ÂmÁ�Á�É�Y{�] Ê»�½Y�ËY��À´À»�ÉZÅ�Ã|ÀÀ¯�¾Ì»Pe�¾Ë�f¼Æ»��Y�Ê°Ë�Á�{�Y{�Ê^�ZÀ»�dÌ �Á�,Ê§Z�f¯Y |�Z]���½{Z »�d¯��

½Y�ËY��À´À»���Zy�Ê»ZÆ����Y µ�Z������Æ]�¥|Å�Z]��Ã|Ë{�³��Ì�Ze�º«�o�Z¿Á��À´À»�½{Z »��Y�É�Y{�]��½{Z » �Z]�º«�o�Z¿Á��À´À»

�À´À»�½| »�¾Ë�f³��]�,Ã�Ìy}�¾e�½ÂÌ¸Ì»����{Á|u�¾f�Y{ Ê»�Ä¿ZÌ»�ÁZy�|�Z]��Ä¿ÓZ���������Ä/¬�À»�½{Z/ »��Y��/À´À»�¾/e��Y�Å�����

��o�Z¿Á�����������Ê»�µZ��Y�½ZÆ¨�Y�¾ÅM�[Á}�Ä]�Á�kY�zf�Y�º«���Â�{��������{�o�Z¿Á��À´À»�½{Z »�����Á�º«�Ê]�£�[ÂÀm�É�f»Â¸Ì¯����É�f»Â/¸Ì¯�

�ÉZf�Á�ÄÌ»Á�Y�É�ZfyZ��½Á��É�Ã{Á|v»��{�Á�Ã|���«YÁ��fy{�d�Y����
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ÎÔ

 

µÁY�¶�§��ZÅ�Ä¿Â¼¿��Ì·Z¿M�Á�É�Y{�]�Ä¿Â¼¿��

Ä»|¬»������� �

|¿Y�Ã{�¯�Ê§� »�Ä »Zm�®Ë��Y�¥� »�L�m�d�Y{�]�Á�ÄÀÌÆ]�[Zzf¿Y�½YÂÀ��Ä]� Y��É�Y{�]�Ä¿Â¼¿���Ä¯�d�Y�Ê Ì^��Ã�Á�a��{

�¾Ë�yM�d�Y{�]�Ze�Y��É�Z��Ê¿Z¯�Ã|Ë|a�®Ë�d¬Ì¬u�Ê§Z�f¯Y�ÉZÅ�z]{Â¼¿��Y�]Y�¶»Z¯�dÌ �«�Z]�½YÂe�Ê¼¿�É�Z��Ê¿Z¯����¾ËY�]ZÀ]

{Â��Ê»�Ê§� »��Z^f�Y�Y�Êv���Á�Z�y��Y�Ê^Ë���Z]�ÃY�¼Å��Ë~a�µZ¼fuY�Ã|Ë|a��®Ë�½YÂÀ��Ä]�Ì¿��É�Y{�]�Ä¿Â¼¿���½Z�ZÀ��Z¯��Ôe

�]�Ä¿Â¼¿��ÊuY����{��Y�«�¶¯�ÉZ�y�Ä�Â¼n»��{�Är¿ZÀq�Ä¯�d�Y�ÊËZÅZ�y��Á�]��Y��ÌÅ�a��{�{Â��Ê»�Ä¯�Zn¿M�Ze�½M�ÉY�mY�Á�É�Y{

|ÀÅ{�Ê»��Y�«�|Ë{�e�Á�®��{�Â»�Y��ÊËZÆ¿�lËZf¿�Á�É�Y{�a�Ã{Y{��Z^f�Y�¾Ì¬Ë��Â��Ä]�,|¿�Ì³���

�{�Ä¯�d�Y�½M��{�,É�Z¼����Á�É�Y{�]�Ä¿Â¼¿�Ã|¼��¥ÔfyY�Ä »Zm�ÉZ��Y�Ä¼Å�É�Z¼�����Y�«��Ì·Z¿M�dve�,Ä ·Z�»�{�Â»�

d��¿�É�ÁY{�Á�Ê���]�Ä]�Ä »Zm�¾ËY�{�Â»�{�dÌ �«Z]�½YÂe�Ê»��Â¼n»��{�Á�|¿�Ì³�Ê»���µZ¼fuY��»Y�®Ë�Ä¯�É�Y{�]�Ä¿Â¼¿��{�Z»Y

{Â��Ê»�ÄfyY{�a�½M�Ä]�\�fÀ»�Ä »Zm�®Ë�{�Â»��{�É�ÁY{�Ä]�¥� »�Ä¿Â¼¿�®Ë�ÃZ³|Ë{�Y�,d�Y��Ë~a��ZÀ]¾ËY�]��º¯Y�e�Ä]�ÄmÂe�Z]�Á

Ê·Z´q�Z]� ZÅ�Ä¿Â¼¿�ÊuY���dÌ¼ÅY� ,Ê§Z�f¯Y�Ã�Á�a�¾ËY��{�ZÅ�Ä¿Â¼¿�½M��{��iR»�¶»YÂ��¾f§�³���¿��{��j¯Y|u�Z]�Ä¿Â¼¿�d�Y{�]� ,

�¶ËÓ{��¯}�Á��Zy�{�YÂ»��{�Ä¿Â¼¿�®Ë�¥~u�ZË�½{�¯�Ä§Z�Y�,É�Á����«YÂ»��{�Ä¿Â¼¿�¶v»��ÌÌ¤e��{�Ê�ZÀ��Z¯���¿��µZ¼�Y�,d«{

½M,Ä¯�|Àf�Å�É{�YÂ»��Y�Ê´¼Å�|ÀËM�Ê»��Z¼��Ä]�Ê§Z�f¯Y�Ã�Á�a�®Ë�cZ»Á�¸»�Á�m�����

�ÉZÆÅY��Ä]�µÂX�»�½Z�ZÀ��Z¯�Á�d�Y�¾Ì»��ÄÀÆa��Y�cZ�Ô�Y�\�¯�ÃY���{�¹Z³�¾Ìf�z¿�½YÂÀ��Ä]�É�Y{�]�Ä¿Â¼¿�cZÌ¸¼�

|¿�Ì³��Ìa��{�cZ�Ô�Y�¾ËY�\�¯�ÉY�]�Y��ZÆÅY��¾Ë�fÆ]�Ze�|¿Y�Ã|Ì�Â¯�½Â³Z¿Â³��Ì·Z¿M�¹Zn¿Y�½Z»��Ze�cZ�Ô�Y�¾ËY�Ä]�ÊËZÌ¼Ì�ÂW���

d�Y�Äf¨Æ¿�ZÅ�Ä¿Â¼¿�µ{��{�¹Zy�Á�½ZÆ¿�c�Â����Ã{Z»M�¶uY�»� �¶»Z��½Â³Z¿Â³�Ê¸uY�»���É�ZvËY�////Ê � ��ÄÀÌÆ]���«�[Zzf¿Y

�Á�Ê·Z¼fuY�½{�¯�®�y�,Ä¿Â¼¿�ÄÀÌÆ]�½�Á�[Zzf¿Y�,cY�}����ÊÅZ´�ËZ»�M�É�Z��Ã{Z»M�¶uY�»���¾´¼Å�,½{�¯��{Âa�,½{�¯�[ZÌ�M

¿Y�,½{�¯�ºÌ�¬e�,½{�¯��Á�Ê¿Z´ËZ]�Ä¿Â¼¿�[Zzf¿Y�Á��ËZ»�M�{�Â»�Ä¿Â¼¿�[Zzf���¹Zn¿Y�ZÅ�Ä¿Â¼¿�ÉÁ���]��d·Zu��Y�Ä¿Â¼¿�Ze�{Â��Ê»

�½Z�ZÀ��Z¯��ZÌfyY��{�Ê¨Ì¯�ÃZ³�Á�Ê¼¯�Ä¼Ì¿�ZË�Ê¼¯�c�Â��Ä]��Ì·Z¿M�|¿Á���Ì���Y��a�½M�lËZf¿�Á�Ã|»M��{�Ã{�Á�a�d·Zu�Ä]�¹Zy

{�Ì³��Y�«��Y{�a�Ã{Y{���

¿�¶uY�»�¾ËY�Y� ¹Y|¯� �Å�Z]� �Ì·Z¿M�lËZf¿� Z»Y� ,d�Y{�|ÀÅYÂy��¬¿�Ê¸¯�ÉZ�y�Ä�Â¼n»� �{� Ä¯�d�Y� Z�y� Ã|¿�Ì³�]� �{� �Ì

�[Zzf¿Y��{�ÊÅZ´f�{�ÉZÅ�dË{Á|v»�Á�ZÅ�ÊËZ¿YÂe��]�ÄÌ°e�Z]�Ä¯�d�Y�½M��]��Ôe�Á�|ËM�Ê»��{�µ�fÀ¯�dve�Ê¿Â³Z¿Â³�ÉZÆ�Á�

d�Y{�]�¹Z³��Ì·Z¿M��Á��¾Ë�fÆ]���
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ÎÕ

�/�/�/{�]�Ä¿Â¼¿��Ìv»��[Zzf¿Y�É�Y��

�ZÌ¬»�Z]�ÉY�ÄÌuZ¿�ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y��{�Ê¸¯�Â�]���������d�Y���¿�|»�ÉY�ÄÅY�]M�cZ]Â����Y�É�Y{�]�Ä¿Â¼¿�,�Z»Y�

�Ä¿Â¼¿�Ä°^���b��Á�Ê���]�É�Y{�]�Ä¿Â¼¿�\�ZÀ»��Ìv»�|ËZ]�d�z¿��Ì·Z¿M�ÉY�]�µZ��Y�Á�Ä¿Â¼¿�d�Y{�]�ÊËY�v��cZÌ¸¼���Y��Ìa

ÄÌÆe�Á�ÊuY���É�Y{�]{Â�����

v»� [Zzf¿Y�ÉZÆÌ���]� �{� ºÌ¿Y{� Ê»� Ä¯� ½Z/À/r/¼Å� Á� d�Y� �Y{�Ây�]� ÊËY��� Ä]� dÌ¼ÅY� �Y� É�Y{�]� Ä¿Â¼¿� \�ZÀ»� �Ì

�Á�ÊËYÂÅ�Á�[M�¦¸fz»��ËY���µÂ¸ »�{Ây�½M�Ä¯�d�Y�ÉY�Ä¿Zy{Á��cZ]Â���,É�Y{�]�Ä¿Â¼¿�ÉY�]�½Z°»�¾Ë�fÆ]�ÉY�ÄÌuZ¿�ÊËZÌ¼Ì�ÂW�

�\Ì��¾ÌÀr¼Å�Á�É�Z���Ê¿Z¯�,Ê§Y�³ÂaÂe�,Ê�ZÀ��¾Ì»��dÌ �Ád�Y�Ä¬�À»�Ê¸¯�\Ì��Á�ZÅ�ÄÅY�]M���

�µZ¬f¿Y�½Y�Ì»�¹Zn¿Y���Á�ÊËZÌ¼Ì��Á�Ê°Ì¿Z°»��ËZ��§��YÂ¿Y��Y�ÊeÁZ¨f»�cZm�{�¶»Z��¦¸fz»�ÉZÅ��Ìv»��{�Ê³|¿�Z]�½Y�Ì»

d�Y�cZ]Â����d�Y�½Z�¼ÅZ¿�½Â³Z¿Â³��Z¨e�Y�Z]�ª�ZÀ»��{��Ì¿�½M��Y�¶�Zu�cZ]Â���µZ¬f¿Y�Á��ËZ��§��Â¿�Á�c|����¶»Z¯�Ê���]�Z]

�Âu�Á�|ËM�Ê»�ºÅY�§�d�{�ÓZ]�ÉZÅ�Ä�Âu�cZ�Ô�Y�Ä]�Ê]ZÌf�{�Á�ÊËZÆ¿�Ê���]�½Z°»Y�,ZÅ�Ä¿Â¼¿�d�Y{�]�Á�ÊuY���,�Ë�]M�ÉZÅ�Ä

d�Y�Ê·Z¼fuY�ÉZÅ�É�ZnÀÅZ¿�Ä]�½|Ì���ÉY�]�ÊËZ¼ÀÅY��{Ây�¾ËY���

�É�Z��Ê¿Z¯�Ä¯�|ÀËM�Ê»�{ÂmÁ�Ä]�Ê�ËY����{�,Ê·Z¼fuY�¶Ì�¿Zfa�Ã|¿�Y{�]��{�ª�ZÀ»�Ä¯�d�Y�¾�Á��ZÅÄÌ·ÁY�ÉZÅ�Ä·����{

|�Z]�Ã{Y{�w��,|¿Y�Äf§�³�LZ�À»�½M��Y�cZ]Â���Ä¯�Ê�Ìv»���Ê¿Z¯�|«Z§�ª�ZÀ»��Y�Ã|��¶¼u�cZ]Â���d�Y�¾°¼»�c�Â�ÀËY��Ì£�{

�|«Z§��|Ë|m��Êv���cZ]Â���Y�Ã|��d�Y{�]�Ä¿Â¼¿��«YÁ��{�,|�Z]�Äf§�³�c�Â��½M��{�É�Z��Ê¿Z¯�Ä¯�|À¿Z�Âb]�Y��Ê�Ìv»�,É�Z�

�Ä¯��d�Y�É�Z��Ê¿Z¯|�Z]�Äf�Y{�ÃY�¼Å�Ä]�Y��É�ZnÀÅZ¿�Ê]ZË��Y�ÉZ�y�|¿YÂe�Ê»�{Ây��»Y�¾ËY���Á�µZ¬f¿Y�ÉY�]�Ä¸X�»�¾ËY�Z]��Z^e�Y��{

�|Àe�Z^��Ä¯�{Â¼¿���§�Y��d·Zu��ZÆq�½YÂe�Ê»�,�´Ë{��Ìv»�ZË��z]�Ä]�Ã{�f�³��Ë�]M�Ä�Âu���Ìv»�ZË��z]�®Ë��Y�cZ]Â���¶¼u

�Y���

��/��Ä]�Ã|��É�Z��Ê¿Z¯��z]�®Ë��Y�µZ¬f¿YÃ|��É�Z��Ê¿Z¯��´Ë{��z]Ä¯��ºÅ�Á�Êv���cZ]Â���ºÅ��d·Zu�¾ËY��{�

|ÀÅ{�Ê»�½Z�¿�É�ZnÀÅZ¿�{Ây��Y�Á�d�Y�É�Z��Ê¿Z¯�¶Ì�¿Zfa�Z]�ÃY�¼Å�¾Ë�Ë��ÉZÅ�ÄËÓ�Á�cZ]Â�����

�/Ã|�¿��É�Z��Ê¿Z¯��´Ë{��z]�Ä]�Ã|��É�Z���Ê¿Z¯��z]�®Ë��Y�µZ¬f¿Y�Ä¯��Êv���cZ]Â���ÄËÓ��¬§�c�Â��¾ËY�{�

a�Ã|¿�Y{�]�{d�Y�É�ZnÀÅZ¿�Á�¶Ì�¿Zf���

�/Ã|��É�Z��Ê¿Z¯��´Ë{��z]�Ä]�Ã|�¿�É�Z��Ê¿Z¯��z]�®Ë��Y�µZ¬f¿Y�Ä¯��ÄËÓ�Êv�����Âa�h�Z]�µZ¬f¿Y�Á�¶¬¿�¾ËY�

{Â��Ê»��Â�f»�ºÌ¬��,Ê]ZË��Y��{�Ä¬�À»�,t����Y�É�Y{�]�Ä¿Â¼¿�c�Â���{�Á�Ã|��É�Z��Ê¿Z¯���

�/¿Z¯��´Ë{��z]�Ä]�Ã|�¿�É�Z���Ê¿Z¯��z]�®Ë��Y�µZ¬f¿ZÃ|�¿��É�Z��ÊÄ¯��¾Ë�Ë��Á�Êv���ÉZÅ�ÄËÓ�d·Zu�¾ËY�{�

d�Y�É�ZnÀÅZ¿�Á�¶Ì�¿Zfa�½Á|]���

�Á�¶Ì�¿Zfa� Ã|¿�Y{�]� �{��z]� Ä]�Ê]ZÌf�{�ÊÀ Ë� ,d�Y��z�»� Á�¾�Á��dÌ �Á�\Ë�¬e� Ä]� ¹�ZÆq� Á�µÁY�d·Zu� Ã�Z]�{

�É�ZnÀÅZ¿�µÁY�d·Zu���¶Ì�¿Zfa�Ä¿Â´rÌÅ�Ä¯�ÉY�Ä¬�À»�ÊËZ�ZÀ��ZË{�Y|¿�É�ZnÀÅZ¿�Á���Zu¹�ZÆq�d·��Á�¹Á{�dÌ �Á�{�Â»��{�Z»Y�,

|Ì�Ë|¿Y�É�YÂ�{��§�Á� Z�y��Y�É�Ì³Â¸m�ÉY�]�ÊeY|ÌÆ¼e�Êf�ËZ]�¹Â�� ��Á�¶Ì�¿Zfa�Ã|¿�Y{�]��{�Êv���ÄËÓ��¬§�Ä°ÀËY��Ìz�e



��
ƁŹřżĭ�Ʈƣ�    �������������                                                                                               ���ƵƹźĭƾƿŚǀưǀƃƺŗĥ�šŚƟŚƄŤƧř 

��
ÎÖ

½M��°��Á�d�Y�É�ZnÀÅZ¿�Á�¶Ì�¿Zfa�½Á|]�¾Ë�Ë��ÄËÓ�Á�d�Y�É�ZnÀÅZ¿ �ÄËÓ�dyZÀ��ÉY�]�¹�Ó�d«{�Êf�ËZ]�Ä¯�d�Y�Ê¼Æ»��»Y

a|ËM�¶¼��Ä]�ZÅ�ÄÅY�]M�Ä�Âu�Ê��Â���

�/�/�/ZÅ�Ä¿Â¼¿�¶v»�ÊuY�����

�½Á|]�Êf�ËZ]��Z¯�ÄËZa�Á��Z�Y�½YÂÀ��Ä]�Ä¯�d�Y�É�Y{�]�Ä¿Â¼¿��Z¬¿�ÊuY���Ê§Z�f¯Y��Z§��Å�Ê�Z�Y�Á�ºÆ»�¶uY�»��Y�Ê°Ë

{�Ì³�c�Â��Z�y�¾Ë�f¼¯�Z]� ZË�Á�Z�y��ÅY�]M�Ä°^��Á��Ë�]M�ÉZÅ�Ä�Âu�dyZÀ��Á�Ê���]�Z]��Â¯~»�ÊuY���Ä¿Â¼¿�¥|Å�Z]�Á�ZÅ�Ä

{�Ì³�Ê»�¹Zn¿Y�ÉY�Ä¿Zy{Á��cZ]Â����Y�É�Y{�]���Ê»�Ä¸¼m�½M��Y�,|�Z]�¶Ìy{�ZÅ�Ä¿Â¼¿�ÊuY����{�|¿YÂe�Ê»��Ì¿�Ê¨¸fz»�¶»YÂ��Äf^·Y

ÄqZË�{� ZË� ZË�{�{ÂmÁ� ,ÊÅZÌ³���Âa� �Y��Ì�Á�ÉZÅ�Ã{Á|v»� ,Ê´À��½Â¼Ày��Ê³{�f�³�¹|��Ä]�½YÂe,�ª�ZÀ»� Á� Ã{�f�³���Y�»�

�Z�Y�É��ÁZ�¯{�¯�Ã���

�Å� �{Ê§Y�³ÂaÂe�Ä�¬¿�Ê���]� Z]�d�z¿�µZu��������Ä¬�À»�,�ÉZÅ|uYÁ�¾f§�³���¿� �{� Z]� �Ë�]M�ÉZÅ�Ä�Âu�Ã{Á|v»�

��Á�µZ §�Á�Ê¼Ë|«�½{Z »�,Ê¸�³�ºf�Ì��ºÆ»�ÉZÆË�^¼Å�,É}Â¨¿�ÉZÅ�Ã{Âe�,É�Z��Ê¿Z¯�| f�»�Ê´À����Y�Ã{Z¨f�Y�Z]�¾ÌÀr¼Å�Á�

mÂ»� |ÅYÂ�� Ê���]� Á� ÊËYÂÅ� Ê�Ì�ZÀ¤»ÂW�� Ä�¬¿�Ä¼Ì¿� É}Â¨¿� ÉZÅ� Ã{Âe� dÌ �Á� Á� ½ZÆÀa� ÉZÅ� Ä¸�³� Ä¸¼m� �Y� ,½M� �{� {Â

ªÌ¼�(Shallow Magnetic Bodies)�Á�½Z»��Ä]�ÄmÂe�Z]�Á�Ê��f�{�ÉZÆÅY��,Ä¬�À»�ÊËZÌ§Y�¤m�dÌ �Á�Ê���]�¹Zn¿Y���Á�

Ã�Á�a�Äm{Â],^�ZÀ»�[Zzf¿Y�Á�ZÅ�Ä¿Â¼¿�ÄÀÌÆ]�ÊuY���ÉY�]�{Â��Ê»�¹Zn¿Y�Ä«�Á��{�ZÅ�Ä¿Â¼¿�ÊuY���»Y��Á�½Z»���]�ÃÁÔ���Z¬¿�¾Ë�f

|¿�Ì³��Y�«���¿�|»�Êf�ËZ]�Ì¿�ÊËZÅ�ZÌ »�Äm{Â]���

�� Ä�¬¿�¶¯��{�ZÅ�Ä¿Â¼¿�dyYÂÀ°Ë��Ë�Âe�¾Ë�f�Ì]�Ä]�Ê]ZÌf�{���

�� Ä�¬¿��Å�ÉZÆÌ³�ËÁ�Á�Ê¿ZÆm�ÉZÅ�Y|¿Zf�Y��Z�Y�]�¾Ì´À��Ê¿Z¯�Á�ÊËZÌ¼Ì�ÂW��É�Y{�]�Ä¿Â¼¿�Ê·Z´q�dËZ�����

�� Â¼¿�dyYÂÀ°Ë�½Z°»ÓY�Êfu�Á�½Â´¼Å��Ë�Âe½M�cZ]Z �¿Y�{Y| eÁ�Ë�]M�Ä�Âu�t���Z]�\�ZÀf»�ZÅ�Ä¿���

�� |ÀÀ¯�Ê»���«Y��{Ây��f�]�²À��Ä¯�ÉY�Ä¿Zy{Á��cZ]Â���Ä]�dËÂ·ÁY���

�� Ä�¬¿�Ä]�¶v»�¾Ë�f°Ë{�¿�Á�ÊËZf�Á��¯Y�»��{�d«Â»�½Z°�Y��ËY���¾f§�³��¿��{�Á�ÉY�Ã{Zm�cZ¿Z°»Y�Ê���]���

�� Ë��¥~u�Ã�Z]�{��Y{�]�Ä¿Â¼¿�½Z�ZÀ��Z¯�Ä]��ZÌfyY�É�Y~³YÁ���¿�{�Â»��Z¬¿��{ZÅ�Ä¿Â¼¿�½{�¯�Ä§Z�YZ����Ä]�|ËZ]��»Y�¾ËY

�|Ì«�ÊËY�v�����Y�³��{�µ|f�»�ÉY�Ä¿Â³Â�{����

ÉZÅ�Ä«�Á�ÉY�]�Ã|��ÊuY���ÉZÅ�Ä¿Â¼¿�{Y| e���������{�Y{�É{ZË��Ä¸�Z§�Ê¿ZÆm�{�Y|¿Zf�YZ]�Ã�Á�a�¾ËY��{�� ��Ä]�ZÀ]� Z»Y

Ä¸u�»��ÓZ]�\·Z�»��Ä]�ÄmÂe�Z]Á�{�YÂ»��Y�Ê� ]�dËZ��|Ì���¹Zn¿Y�Ä]�ZÅ�Ä¿Â¼¿�ÊuY������Ä]�ZÅ�Ä¿Â¼¿�ÊuY����Ä¸u�»�Ä°¿M��Y��a

� ,|Ì���¹Zn¿Y�,ZÅ� Ã{Zm� ,ZÅ�ÄÅY�]M�½{�¯�Ê»Â«��ÄÀÌ»���Ìa� Á� ZÅ�Ä¿Â¼¿�¶v»�½|��Ê»Â«��ÉY�]� ,Ä�Â]�»�Ê§Y�³ÂaÂe� �ÉZÅ�Ä�¬¿

��Á�ZÅZf�Á��¾°�Y� (Scan) ÉZÅ�Y�§Y�¹�¿��Y�®¼¯�Z]�Á�Ã|� Excel2003,  Autocad Map 2007, Arc GIS�·�d�Ì

ºf�Ì���{�ZÆ¿M�cZ�fz»�Z]�ÃY�¼Å�ZÅ�Ä¿Â¼¿UTM (Hayford, 1909) ÊËY�v��ÉZÆÅÁ�³��ZÌfyY�{�Á�ÄÌÆe���½Y�Y{�]�Ä¿Â¼¿����Y�«

d§�³��f�{�Á�É�Y{�]�Ä¿Â¼¿�ÉZÅ�Ä�¬¿�Z]�ÃY�¼Å�Ä¿Â¼¿��Å�ªÌ«{�cZ�fz»//////�ÃZ´GPS®¼¯�¶ÌÆ�e��{�Ê¿ZËZ���É�Y{�]�Ä¿Â¼¿��»Y�

|À�Z]�Ê»���

��
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ÏÍ

�/�/�/É�Y{�]�Ä¿Â¼¿�ÊËY�v��cZÌ¸¼����

�,É�Y{�a�Ã{Y{� ,ZÅ�Ä¿Â¼¿��Ì·Z¿M� � ,É�Y{�]�Ä¿Â¼¿� ,ZÅ�Ä¿Â¼¿�ÊuY���½Âr¼Å�ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y�¦¸fz»�¶uY�»�Ê¸¯�Â�]

�|À¿Z¼Å���Y�³�¾ËÁ|e�Á�Ê���]�Ä¬¸u�Ä¸u�»�{�ZÅ�Ä¿Â¼¿��Ì·Z¿M��Y�¶�Zu�ÉZÅ�Ã{Y{�Ä¯�Zn¿M��Y�Á�|À�Z]�Ê»�Äf�ÂÌa�ºÆ]��Ìn¿��ÉZÅ

|¿�Y{��Ã|Æ��]Y��Ê�Z�Y��¬¿�É�ZnÀÅZ¿�ÊuYÂ¿�¾ÌÌ e�Á�É�Y{�a�Ã{Y{,��ºÆ»�ZÌ�]�¶uY�»��´Ë{�½Âr¼Å�É�Y{�]�Ä¿Â¼¿��{�d«{� Y~·

d�Y����

�d�Y��Ë~aZ¿�½Y�^m�\Ë�¬e�Ä]�É�Y{�]�Ä¿Â¼¿�ÉZ�y��Ä¯��|À§�f »�dÌ «YÁ�¾ËY�Ä]�Ã�Á�a�¾ËY��{��Z¯��|¿Y�d�{�½Z�ZÀ��Z¯

Æ¿��{�Á�ÄÀË�Å�Á�d«Á�¥ÔeY�h�Z]Á|��|ÅYÂy�d��{Z¿�lËZf¿�~yY�dËZ���

Á�Ê§Y�³ÂaÂe�Ä�¬¿��Y�Ã{Z¨f�Y�Z]��Y{�]�Ä¿Â¼¿�ÉZÆÅÁ�³[ZË�dÌ «Â»�ÃZ´f�{�)�(GPS��¾f§ZË�ÉY�]��,Ã|��d^i��Z¬¿�cZ�fz»

�d�Y{�]�Y��ZÅ�Ä¿Â¼¿À¯�Ê»|À���Ä]�ZÆ¿M�Ã�Z¼��Á�ÄfzË��ÄËÓ�Á{�Á�\�ZÀ»�ÉZÅ�Ä�Ì¯��{�ÊËY�v��É�Z��Ã{Z»M�Ä¸u�»��Y��a�ZÅ�Ä¿Â¼¿

{Â��Ê»�d^i�ZÅ�Ä¿Â¼¿�½Á�{�d°ÌeY�c�Â��Ä]�¾ÌÀr¼Å�Á�\�q�]�c�Â����¶v»��{��Á��Å�½ZËZa��{�Ã|��d�Y{�]�ÉZÅ�Ä¿Â¼¿�d�Ì·

Ä»Y{Y�Z¯�d§��Ìa�Ê¸�Y�ÉZÅ�Ä�¬¿� Ä]�ÊËZÆ¿� Ã�Z¼��µZ¬f¿Y� Á�ÊËZÆ¿�ÉZÅ� Ã�Z¼��Ä]� ZÅ� Ã�Z¼��¶Ë|^e� Z]� Á�µ�fÀ¯�ÊËY�v��`¼¯������

|]ZË�Ê»���

f�]��Y�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿®·Y��Ë��L�m��Y�Ã{Z¨f�Y�Z]�Á�ZÅ�ÄÅY�]M�����Ê�Â¿��«YÁ��{�{Ây�Ä¯�d�Y�Ã|��d�Y{�]��»�

{Â��Ê»�Ê¬¸e�Ì¿�ÊeZ»|¬»�É�Z��Ã{Z»M���{Á|u�Ã|��d�Y{�]�Ä¿Â¼¿�½�Á���d�Y�¹�³����

Ê¿Z��³{�Ä¸¼m��Y�Y�v���{�ÄmÂe�¶]Z«�ÉZÅ{Y|y�,ZÅ�Ä�¬¿��{�Ä¯�µZ §�Á�Ê¼Ë|«�½{Z »�,±��]�ÉZÅ�Ä¸�³�,É�Z��Ê¿Z¯��É

�Ê»�d�Y{�{ZË�É��fz»�s���c�Â��Ä]�Á�Ã|��Äf§�³���¿�|»��Ì¿�,|¿Y�Ã|�¿�d^i�Ê�ZÀ��¾Ì»�Â�{���c�Â��Ä]�ZÅ�Ä¿Â¼¿�Ã�Z¼�

|�Z]��z�»�ZÅ�Ä¿Â¼¿�¶v»�,É| ]�ÉZÅ�|Ë{�Z]�Á�É�ZnÀÅZ¿�µ�fÀ¯�¶uY�»��{�Ze�|¿Â���Ê»��z�»�¶v»��{�,É�b�Y�²¿����

��

�/�/��/�ZÅ�Ä¿Â¼¿��Ì·Z¿M�Á�É�Z��Ã{Z»M��

¬Ì¬u��{®·Y�Ä¸Ì�Â]�cY�}�ÄÀÌÆ]���«�[Zzf¿Y�Z]�,ZÅ�Ä¿Â¼¿�É�Z��Ã{Z»M�Ä¸u�»��Y�Ê�z]�d���{�Ì³�Ê»�¹Zn¿Y�Y�v���{��»�

d�Y�Ê¼Ì�ÂW��Ä¿Â¼¿�ÉY�]�ZÅ�Ã�Y|¿Y�¾Ë�fÆ]��Y�Ê°Ë�d�Y��¿�{�Â»�É�Y{�]�Ä¿Â¼¿��{�Ä¯�É�Z¼��a�{�YÂ»�Ä]�ÄmÂe�Z]�Ä¯,�{�YÂ»��{��´»�

z»�cZm�{�Z]�ÉZÆ°·Y��Y�Ä¯��Zy�¥Y|ÅY�ÁÃ�ËÁ�Ä]�Á�¦¸f��{Â��Ê»�Ã{Z¨f�Y��»����

{Â��Ê»�µZ��Y�ÃZ´�ËZ»�M�Ä]�Ì·Z¿M�ÉY�]�Ä�Â]�»�d�Ì·�Z]�ÃY�¼Å�Ã�Z¼��ÊËZÆ¿�µ�fÀ¯�Y��a�ZÅ�Ä¿Â¼¿���Ä¿Â¼¿�É�Z��Ã{Z»M��Ì�

�{Á|u��{�Ê¼nu��{�ÄÌ·ÁY�É�Z��¾´¼Å��Y��a�,�Z£M��ËY{�y�Z]�ZÅ���{Á|u�Ze�\ °»��f»�Êf¿Z������Ê¬]Z»�Á�Ã|���{Âa��»

Â�]{Â��Ê»�Ã�Ìy}�Ê¿Z´ËZ]�c����Ã�Z¼��d�ÂÌa��{�ZÅ�Ä¿Â¼¿�cZ�fz»�Z]�ÃY�¼Å���ZÀ���Ì·Z¿M�d�Ì·�d�Y�Ã|»M�����

�ÄÌuZ¿��{�{ÂmÂ»�É�Z��Ê¿Z¯��Â¿�,½Â³Z¿Â³�Ê´À��ÉZÅ|uYÁ���f�³�Ä]�d�YÂy�{�{�Â»���ZÀ��Á��Ì·Z¿M��Á��¾ÌÌ e�Á��Â¿�

{�Y{�Ê´f�]�¶»YÂ���´Ë{�Á�Ä ·Z�»�{�Â»����{�µÁY|f»�ÉZÅÂ´·Y�,Ê¼eY�[~m�,É�f»Á�f°b�Y�ÉZÆ�Á��Ã�Á�»Y�Y����ZÀ��ÊËZÌ¼Ì��ÄË�ne

�Ä �Y��¿Z��ÂWÂ¸§�Á�Ê�]Ze�¥Y�³Á�f°b�Y�,É�f¼Ë�·Z¯X|ÀÅ{�Ê»�¶Ì°�e�����
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��
ÏÎ

�ÄÌuZ¿�ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y�s����{Ä«�Á��{�ÉY���,�������º«,Ä¿Â¼¿��ZÅ��d¯���ÃZ´�ËZ»�M���Âe¾Ì»��¹Â¸��É�Ä �Âe��

�Á��Á�]ICP- OES�»·Z¿M�{�Âd§�³��Y�«��Ì���ZÀ�¶»Z��Ã|���Ì·Z¿M���Na, Mo, Mn, Mg, Li, La, K, Hg, Fe, Cu, 

Cs, Cr, Ce, Cd, Ca, Bi, Be, Ba, As, Al, Ag, S, P, Nb, Pb, Ni, Rb, Sb, Sc, Sr, Te, Th, Ti, Tl, U, 

V, W,Y,  Zn, Zr��Z]�Ê»|À���

���À��(Au�Ê¼eY�[~m��Á�]�Ô�,����À� (Sn)��¸«��Á��Ä]�¿Z��Â¸§�É�Ä �Y�(XRF)X��ÁÉ�ÄÌ¬]�¾ËY�ÉZÅ�Ã{Y{�

d�Y�Ã|���Ì·Z¿M�É��¿�¥Y�³Á�f°b�Y��Á�]���À��� 

�dÌ�Z�u�µÁ|m��ÃY�¼Å�d�ÂÌa��{��Ì·Z¿M�d�Y�Ã|��Ã{�ÁM�.���

��

�¹Á{�¶�§���ZÅ�Ã{Y{���Y{�a��

�lËZf¿�Êf��{�Ä]�½ZÀÌ¼�Y�,|¿Y�Ã|��É�Ë��ÄËZa�Ê¼¯�ÉZÅ�Ã{Y{�ÉZÀ^»�]�Ä¯�ÊËZÆ��Y�³�Ä¼Å�Ê�Z�Y�ÉZÀ]��Ë��Êa��{�Á�d�Y

{Â¼¿�|ÅYÂy�½Z�M�Y��Ê§Z�f¯Y�¥Y|ÅY�Ä]�Ê��f�{�Ä¯�{�¯�|ÅYÂy�¶¼��ÊËZÅ�Y�§Y�d�{�|À¿Z¼Å�É�Y{�a�Ã{Y{�ÉZÆÌ���]�½M���

�ÉZÅ� Ã{Y{� �ÊÀË�´ËZm� Á�ÊËZ�ZÀ��¶uY�»� ,¹Zy�ÉZÅ� Ã{Y{�É|À]�¶ËZ§� �Y� �YÁ� Ä¸�¸��µÂ�§�Ê�� ZÅ� Ã{Y{���Y{�a� Ä¸u�»

q�Á�Ã�Ì¤f»�®e�É�Z»M�cZ ·Z�»� Ze�{�Â�À���{�Ä¸u�»��Å�lËZf¿�É�Ì´Ìa�Á�Ä¸�¸��¾ËY�¹ÁY|e�ÃY��¾ËY��{�Á�{�Y{�Ä»Y{Y�Ã�Ì¤f»�|À

|ËZ¼¿�Ê»��Ë~aZ¿�[ZÀfmY�É�»Y�É| ]�Ä¸u�»���|À»{Â��Á�|Ì¨»�0Ô»Z¯�ZÅ�Ã{Y{���Y{�a�¾ËY��Y�¶�Zu�lËZf¿�Êf«Á�Ä¯�|¿Z¼¿�Äf¨³Z¿�Äf^·Y

�cZ ·Z�»�½Âr¼Å�,Ê¸Ì¼°e�ÉZÆ�Á��Y�¶�Zu�lËZf¿�Z]�Ä¯�{Â]�|ÅYÂy�| ]�Á�|¿Â��É|À]��¼m�ZÆË�ZnÀÅZ¿�µ�fÀ¯�Á�¾Ì´À��ÉZÆÌ¿Z¯

{�Ì³�¹Zn¿Y�Ê¸¯�É�Ì³�ÄnÌf¿����

�Á�ZÅ�Ã{Y{�ªÌ¨¸e�,½Â³Z¿Â³�ÉZÅ�Ì¤f»�Á�½YÁY�§�ÉZÅ�Ã{Y{�ÄÀÌÆ]��ËZ¼¿�,lËZf¿��f¿Z�M�ºÌÆ¨e�¥|ÅZ]�,ZÅ�Ã{Y{���Y{�a�µÂ�Y�

ÉZ�§�®Ë��Y�Ã{Z¨f�Y�Z]�ÄnÌf¿�¾Ë�fÆ]�~yY�  n É| ]���Ã{Y{�¶uY�»��{Ã�Ì¤f»�|Àq�É�Y{�a�����Á��Zf�Y��¾ËY��{�,|��|ÅYÂy�¹Zn¿Y�

d�Y�ÊÅZ´�ËZ»�M�ÉZÅ�Ã{Y{�É|À]�¶ËZ§�¹Z³�¾Ì·ÁY����

�/�/��/�¹Zy�ÉZÅ�Ã{Y{�É|À]�¶ËZ§�� �

d�Y��Y{�Ây�]�Ê�Zy�dÌ¼ÅY��Y�ZÅ�Ã{Y{�dË�Ë|»��Ìq��Å��Y�¶^«��Z»M�¾Ì»���{���Ä]��ZÌ¿�ÃZ´�ËZ»�M��Y�Ã|��ÄËY�Y�ÉZÅ�Ã{Y{

�ZÀ»�É|À]�¶ËZ§�Ìv»�®Ë��{�ZÅ�Ã{Y{�¾ËY�]ZÀ]�|¿�Y{�É| ]�¶uY�»�¹Zn¿Y�dÆm�\�Excel�ÉZÅ�Ã{Y{�ZÆ¿M��]��Á�»�Z]�Á�Ã|��\e�»�

|¿Â��Ê»� Y|m�{�Â�À��ÉZÅ�Ã{Y{�Á��«Z¿� ��®Ë��{Ã�Á�aZn¿Y��Y�¶^«�®ÌeZ¼f�Ì��É�Ì³Z�y�É�Z¯�Å�¹Á��ÉZÅ�Ì·Z¿M�d«{�¶Ì¸ve�

ÊËZÌ¼Ì�ÂW�Ê»���¿�|»���Z]|� M�ÉZÅ�Ã{Y{�dÌ¨Ì¯�µ�fÀ¯dÌ¼ÅY��Y�ÊÅZ´�ËZ»� �Ã{Y{�Ä]�{Z¼f�Y�½Y�Ì»0ÓÁY��Ë��d�Y��Y{�Ây�]�ÉY�Ã�ËÁ

0ZÌ¿Zi�Á�|À¯�Ê»��z�»�Y��ZÅ {�ÁM�¶¼��Ä]�É�f�Ì]�d«{�lËZf¿��Ì�¨e��{�d�Y��fÆ]�|�Z]�{ZË��ZÅ�Ã{Y{�Z�y��³Y��ÉY�] �d«{�¾ÌÌ e

Ä¿Â¼¿�ÃY�¼Å�Ä]�Á�{�¯�ÄÌÆe�É�Y�°e�ÉZÅ�Ä¿Â¼¿�É���®Ë�½YÂe�Ê»�ÃZ´�ËZ»�M ZÅ�Ã�Y|¿Y�d«{��b��Á�{Zf��§�ÃZ´�ËZ»�M�Ä]�Ê¸�Y�É

{�¯�Ä^�Zv»�Y��ZÅ�É�Ì³��¾ËY�ÉY�] {Â¼¿�Ã{Z¨f�Y�Ê·�fÀ¯�ÉZÅ�Y{Â¼¿��Y�½YÂe�Ê»��Â�À» �Ä¯Âf�ÌÅ³Z�y�Y�¶�Zu��ÉZÅ�¹Y�³�É�Ì

�d�ÂÌa����Md�Y�Ã|��Ã{�Á����
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ÏÏ

ÊÅZ´�ËZ»�M�É�Y�°e�ÉZÅ�Ä¿Â¼¿�Lab Duplicate����«YÁ��{�»M�É�Ä¿Â¼¿�®Ë��Y�d¼�«��ÊÅZ´�ËZ»�M�É�Ã|��É�Z��Ã{Z

É�Y�°e�ÊËY�v��ÉZÅ�Ä¿Â¼¿�Ä°Ì·Zu��{�,|À�Z]�Ê»�Field Replicate�����Y�Y�n»��Ì·Z¿M����Â�]�Ä¯�|�Z]�Ê»�ÊËY�v��É�Ä¿Â¼¿�

|¿Y�Ã|��d�Y{�]�¶v»�®Ë��Y�Y�n»���É�Z��Ã{Z»M�Á�É�Y{�]�Ä¿Â¼¿�ÉY�n»�ÉZÅ|ÀËM�§�dve�|ËZ]�ZÅ�Ä¿Â¼¿�¾ËY���Â¿�Á{�Å�¶»Z��Ä¯

�ËZ»�Md�Y�É�Y{�]�Ä¿Â¼¿�Á�ÊÅZ´��|¿�Ì³��Y�«���Ze�|¿Â��Ê»�Ã{Y{��Zm�Y�Ê¸�Y�ÉZÅ�Ä¿Â¼¿�Ä]�ZÅ���Y�³��{�É�Y�°e�ÉZÅ�Ä¿Â¼¿�¾ËY

{�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�ZÅ�Ã{Y{�É�Z»M���Y{�a��{�Y| ]����

»Zebg�YÂÅ�Á�½Â������,������·Z¿M����Âe�|¿YÂe�Ê»�ZÅ�Ã{Y{�Y�É��°Ë�ÊÅZ´�ËZ»�M�d«{�Ä¯�|¿{�¯�tË��e�ÉZÅ�Ä¿Â¼¿��Ì

{Â��Ã{��¾Ì¼ze�É�Y�°e���¶»Z��ÉZÅ�Ã{Y{�Ä�Â¼n»�ÉY�]�Ä¯�|¿{Â¼¿�s���Y��d«{�Ê°Ì§Y�³��Y{Â¼¿�®Ë�½Z¿M������Ê»��iÂ»�Ä¿Â¼¿�

|�Z]���

��{Z�y³É�Ì�Ã�Y|¿Y�d«{�ZÅ ÉZÅ�Ä¿Â¼¿�d¨m�{Y| e��³Y�{Â��Ê»�Ê���]�É�Y�°e�ÉZÅ�Ä¿Â¼¿�d¨m��Ì·Z¿M�ªË����Y�ZÅ�É�Ì³ 

Z¯�Ã�Y|¿Y�Ä]�É�Y�°eÃ|��É�Ì³�Ã�Y|¿Y��Ë{Z¬»�ÄÀ»Y{��{��ZÌ »�¥Y�v¿Y�cY�ÌÌ¤e�|À�Z]�Ê§ {�¯�Ä^�Zv»�½YÂe�Ê»�Y����ÉY�]��Zn»�ÄÀ»Y{

Ã�Y|¿Y��Ë{Z¬»�|��{�Ã{��Y��f¼¯�¾Ì¼ze�¾ËY ��Y��f¼¯� ZÅ�Ä¿Â¼¿�{Y| e��³Y�|�Z]�Ê»�Ã|��É�Ì³���Ä¯�Ê�Á���Y�|ËZ]�|�Z]�Ä¿Â¼¿�

/�½Â�b»Ze �¯�Ã{Z¨f�Y�|¿Y�Ã{Â¼¿�½ZÌ]�g�YÂÅ{� �Ã{Z¨f�Y�Ê¼fË�Z´·�¹Z¼e��Y{Â¼¿�®Ë��Y��Á��¾ËY��{ �½M�Ê¬§Y��Âv»�Ä¯�{Â��Ê»

Á{�¥ÔfyY�ª¸�»��|«�½M�ºWZ«��Âv»�Á�É�Ì³�Ã�Y|¿Y�Á{�¾Ì´¿ZÌ» |�Z]�Ê»�É�Ì³�Ã�Y|¿Y���ÉÁ��Ã|��É�Ì³�Ã�Y|¿Y��Y|¬»�Á{�¾Ì´¿ZÌ»��³Y

�|«�Á�Ê¬§Y��Âv» a�É{Â¼���Âv»�ÉÁ���{�Ã|��É�Ì³�Ã�Y|¿Y��Y|¬»�Á{�ª¸�»c�Â��Ä]�Á{�¾ËY�Ê«Ôe�,{Â��Ã{ZÌ �ÃZ´f�{��{�ÉY�Ä�¬¿

{Â��Ê»�Ã{Y{��ËZ¼¿�cZ�fz»����{�4ÓÂ¼ »Á{���¿�{�Â»�cZ�fz»�ÃZ´f�{ �ÉY�]�Ê°Ë�¶ËZ»��y�����ÉY�]�É�´Ë{�Á����¶^«��Y�Z�y

d�Y�Ã|��º����º����Z¬¿��Ë�Âe��³Y �Ä¯�|�Z]�É�Â��cZ�fz»�ÃZ´f�{�¾ËY��{�Ã|�������y��Ë��ZÆ¿M�����Á������y��Ë��ZÆ¿M

�� �ZÅ�É�Ì³�Ã�Y|¿Y�ÉZ�y�,|¿�Ì³��Y�«���d«{�½YÂÀ ]����]Y�]��{{�³�Ê»�{�ÁM��]�|��{����ÉZ�y��Y{Â¼¿��{�������

�{Y| e�Ã�Á�a�¾ËY��{���Ä¿Â¼¿�ÊÅZ´�ËZ»�M�É�Y�°e�Lab Duplicate�d�Y�Ã|��d�Y{�]���Z�y�,É�Ì³Z�y�ÉZÅ�Y{Â¼¿�É

{Y{�|ÅYÂy�½Z�¿�Y��ÊÅZ´�ËZ»�M�ÉZ�y��Y{Â¼¿��É�Ì³Z�y�ÉZÅg�YÂÅ�Á�½Â�b»Ze��Á�]�������ÉZÅ�d«{��{������Á����ÄÌÆe�

d�Y�Ã|����

ÉZÅ�Y{Â¼¿��Z�Y�]�É�Ì³Z�y�g�YÂÅ�Á�½Â�b»Ze��Á�]�������Ä¯�{Â��Ê»�Ã|ÅZ�»�ÉZ�yÉ�Z��Ã{Z»M�¶uY�»��Ì·Z¿MÁ���

ÉZÅ��À��{�Â»��{�Al, Ce, La, Mg, Na, P,Ti��|u��{���ÉY�]�Á����ZÀ�Ba, Be, Ca, Cu, Fe, Hg, Li, K, Mo, 

Ni, Rb, Tl, W, Y, Zn, Zr�|u��{����|�Z]�Ê»���ZÀ��{�Â»��{��Ag, Au, As, Bi, Cd,Co, Cr, Cs, Mn, Nb, Pb, 

S, Sb, Sn, Sr, Te, Th, U, V, Zn��Y��eÓZ]�����|�Z]�Ê»�Ád«{��Y��Ì·Z¿M��Y�¶�Zu�lËZf¿ d�Ì¿��Y{�Ây�]�Ê§Z¯���

��/�/�/{�Â�À��ÉZÅ�Ã{Y{���Y{�a�� �

Å�Ã{Y{Á��e�¾ÌËZa�Ã|ÀÀ¯��Ì·Z¿M�ÃZ´f�{�dÌ�Z�u�|u��Y�Ä¯�{Â��Ê»�©Ô�Y�ÊËZÅ�Ã{Y{�ÄÌ¸¯�Ä]�{�Â�À��ÉZ��eÓZ]�ZË�Ã{Â]�Á

�¶«Y|u��Y��f°qÂ¯�d»Ô��Z]�¾ËY��]ZÀ](<Min)���j¯Y|u��Y��f³��]�ZË(>Max)|¿Y�Ã|»M��{��ËZ¼¿�Ä]�ZÅ�Ã{Y{�Ä�Â¼n»��{����Ä]

�0ÓÂ¼ »�ÉY�Ã{Y{��Ìv»�½{�¯��Y{ZÀ »��Â�À»|ÀËZ¼¿�Ê»�¾Ë�´ËZm�½Â³Z¿Â³�ÉZÅ��Á��Ä]�Y��ÊËZÅ�Ã{Y{�¾ÌÀq���d�Y{�ÄmÂe�Êf�ËZ]

�É�Z»M�Ä�Â¼n»�¾ËY�|ËM�{ÂmÂ]�[}Z¯�ÄÀÌ»��®Ë�ÊÀË�´ËZm�Z]�Ä¯�|�Z]�{ZË���|¬¿M�É�Z»M�Ä »Zm�®Ë�{�Â�À��ÉZÅ�Ã{Y{�{Y| e��³Y
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��
ÏÐ

�®Ë�½M�Ä]�½YÂe�Ê¼¿�Á�Ã{Â]�½Z�¬¿��Zq{d¨³�É�Z»M�Ä »Zm�|��{�Ã{�Ä°Ìe�Â���{|À�Z]�{�Â�À��ÉZÅ�Ã{Y{�Ä »Zm������Z¯��{

ZÅ�Ã{Y{�Ã|��¹Zn¿YÉ{�Â�À��d�Y�Äf�Y|¿�{ÂmÁ�.�ZÅ�Ã{Y{�Ã|��¹Zn¿Y��Z¯��{�¶«Y|u��Y��f°qÂ¯�É�Z]�Ã{Z��ÊÀË�´ËZm��Á��Ä]

µÂ»�§�X=3/4Xmin��ÁZÅ�Ã{Y{Z]�j¯Y|u��Y��f³��]�ÉµÂ»�§��X=4/3Xmax|¿|��¾Ë�´ËZm�.� 

��

 

�/�/�/ Ã�Ì¤f»�®e�É�Z»M�cZ ·Z�»���

�½M�Ä¯�d�Y�ÊËZÆÌ´f�]YÁ�ÄÌ¸¯��Y�Y�n»��Ì¤f»��Å�É�ZnÀÅZ¿�cY�ÌÌ¤e�¾f§�³���¿��{�Ã�Ì¤f»�®e�É�Z»M�cZ ·Z�»��Y�¥|Å

|�Z]�Äf�Y{�ZÅ�Ì¤f»��´Ë{�Z]��Ìv»��{�|¿YÂe�Ê»��Ì¤f»����

«�É�Z»M��Ì·Z¿M�{�Â»�Y�n»�0Ô»Z¯�c�Â�]�¦¸fz»�ÉZÅ�Ä¿Â¼¿��{��Ì¤f»��Å�ÉY�]�Ã|»M�d�|]�lËZf¿��Â�À»�¾Ë|]{�Ì³�Ê»��Y���

d�Y�Ã|»M�Ã�Ì¤f»�®e�É�Z»M�cZ ·Z�»�dÆm�É�Z»M�Ä »Zm�®Ë�ÉÁ���]�Äf§�³�¹Zn¿Y�¶uY�»�ÄÌ¸¯�¶Ë}��{�� �

�/�/�/�/Ã{���Y�k�Zy��Ë{Z¬»��ËY|m���

�ÉÓZ]� Ã{�� �{�É�Z»M�Ä »Zm�®Ë��{� ZÅ� Ã{Y{� �Y�É{Y| e�Ä�Ì¼Å��z]��{�É{Y| e� Á�É�ZnÀÅZ¿ÄÀÌ»�|¿�Ì³�Ê»��Y�«�� ��Ä]

ÌiZe��ÅZ¯��Â�À»ºÌËZ¼¿�Ê»�Y|m�É�Z»M�Ä »Zm��Y��Ìq��Å��Y�¶^«�Y��ZÆ¿M� 0ÓÂ¼ »�Ä »Zm�¶¯��]�ÊËZÅ�Ã{Y{�¾ÌÀq�����ÄmÂe�Ä]�¹�Ó

|¿Â��Ê»�¥~u�Ä »Zm��Y�|ÀÀ¯�{�YÁ�Ä»|��É�Z»M�Ä »Zm�Ä]�Ä¯�Êe�Â���{��Ì¿�{�Â�À��ÉZÅ�Ã{Y{�Ä¯�d�Y���Ã{Y{�¾ËY�ÊÅZ³�|Àq��Å

»� �Y�«�¾ÌËZa� Ã{�� �Y�k�Zy��Ë{Z¬»� L�m�{Ây� ZÅ|¿�Ì³�Ê� �Á�Ê]�ne��Á��Ä���Ë{Z¬»�¾ËY��ËY|m� �Â�À»�Ä]� Box Plot��Á�� Á

{�Y{�{ÂmÁ�ÊeZ^�Zv»���Ê»�Y|m�Ã{���Y�k�Zy��Ë{Z¬»�¹Zy�ÉZÅ�Ã{Y{�Ê ¼ne�¹Y�³Âf�ÌÅ�ÉÁ���Y�¾Ì¼ze��Z�Y��]�Ê]�ne��Á���{

��Z¯�¾ËY�¹Á{��Á���{�Ä¯�Ê·Zu��{�{Â��Y�Ã{Z¨f�YZ]� Box Plot��Ìv»��{�SPSS¹Zn¿Y�Ê»��{Â��Ã{Z¨f�Y�Z]�ÊeZ^�Zv»��Á���{Á�

µÂ»�§�Á�¶§�Á{��Y{Â¼¿��Y+SgX>�A X{�Ì³�Ê»�¹Zn¿Y��Z¯�¾ËY����®Ë�Ä¯�d�Ì¿�¾ËY��]�Ê»Á�·�Ä¯�d�Y�Ê»Y�·Y�Äf°¿�¾ËY��¯}

|�Z]�Äf�Y{�0Z»YÂe�Y��¾ÌËZa�Á�ÓZ]�Ã{���Y�k�Zy��Ë{Z¬»�0Z¼fu�É�Z»M�Ä »Zm��{��{�|�°Ë�Ä«�Á�ÉZÅ�Ã{Y�¹�Y�Å�º«�Ä]�Ã{���Y�k�Zy��Ë{Z¬»�,

Z�y�Á�½Â»�M��Á��Ê]�ne��d�Y�Ã|��Y|m���

��/�/�/�/»M�ÉZÅ�f»Y�Za�Ä^�Zv»�//���Á�É�Z//ÌÅ�ÉZÅ�ÊÀvÀ»�º/f�/³Â/ ¼ne�¹Y�//��¹Zy�ÉZÅ�Ã{Y{�Ê��

¦·Y�����É�Z»M�ÉZÅ�f»Y�Za��

]� Ê]ZÌf�{� Á� ZÅ� Ã{Y{� Ê³|À¯Y�a� Ê´¿Â´q� Ã�Z]�{�cZ�Ô�Y�\�¯�½YÂÀ ]� Ä¯�d�Y�ÉY� ÄÀË�³�¾Ì·ÁY� É�Z»M�ÉZÅ�f»Y�Za� Ä

M�§�É�Z»M�cZ�Ô�Y�¾Ë�e��»Zm�Á�¾Ë�f¼Æ»Á�{�Ì³�Ê»��Y�«�½Y�Y{�a�Ã{Y{��É���Ã{Y{�Ê³|À¯Y�a�,¾Ì´¿ZÌ»�Ä]��¶ËZ¼e�ÃÂv¿�cZ�Ô�Y�¾ËY

ZË�Ä]Z�e�Á�Ä »Zm�Ê³|Ì�¯Á�Ê´·Âq�½Y�Ì»�,¾Ì´¿ZÌ»�µÂu��{�ZÅ �Â�]Y��µZ»�¿��Ë�Âe�®Ë�Z]�½M��ËZ¼e��ËZ¼¿�Ä]�µÁ|m�®Ë�{�Ã{��§�

d�Y�Ã|��ÄËY�Y��Â¯~»�µÁ|m��{��Ì¿�Ã|��Ì·Z¿M���ZÌ���j¯Y|u�Á�¶«Y|u��¾ÌÀr¼Å,{�Y~³�Ê»���½YÂÀ ]�|»�Á�Ä¿ZÌ»�,¾Ì´¿ZÌ»�ÉZÅ�Ã�Z»M

|¿�Y{��Y�«�µÁ|m�¾ËY�µÁY��Â���{�|Å{�Ê»�½Z�¿�Y��ZÅ�Ã{Y{��¯�»�Ä]�¶ËZ¼e�Ê´¿Â´q�Á��½Y�Ì»�Ä¯�,ZÅ�Ã�Z»M�µÁY�ÃÁ�³��ÃÁ�³ ¹Á{� �

¾ËY ZÅ�Ã�Z»M� �Ä¯� Ä] ÃÂv¿� Ê³|À¯Y�a� Á� �À¯Y�a� ZÅ�Ã{Y{� ¾Ì´¿ZÌ»��Y�  ��{��¿ZË�YÁ�Á��ZÌ »�¥Y�v¿Y�ÉZÅ�Ã�Z»M�¶»Z��|¿�Y{�a�Ê»

|¿Y�Ã|��ÄËY�Y�µÁ|m�¾ËY�É| ]��Â����µÁ|m�{�cZ�Ô�Y�¾ËY�Ê»Z¼e1a�|¿Y�Ã|��Ã{Y{�½Z�¿���
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TABLE 1a  : STATISTIC  PARAMETERS OF RAW DATA IN QOM SHEET (1:100,000)        

 AU AG AL AS BA BE BI CA CD CE CO CR CS CU FE HG K LA LI MG MN MO NA NB NI P PB RB S SB 

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 

Mean 2.012 0.309 64083 7.691 459 1.015 1.555 88405 0.407 35.65 17.38 67.7 6.345 33.65 60297 0.128 11548 17.97 25.66 11547 1008 0.831 17382 14.75 25.11 622.1 34.79 41.17 8375 1.402 

Median 2 0.298 64630 7.206 361.4 1 1.415 80060 0.314 34.89 16.34 59.01 5.911 32.44 58110 0.125 10610 17.21 24.53 11240 934.4 0.703 16390 13.44 24.66 521.3 29.88 37.82 1468 1.346 

Mode 2.1 0.2 54030 8.163 269.9 0.5 1.498 60920 0.1 27 11.55 51.06 4.171 21.28 50830 0.109 12680 14.2 14.1 10770 1122 0.424 14930 10.11 21.17 544 22.8 33.93 10 0.1 

Std. Deviation 0.439 0.092 11980 3.942 384.9 0.257 0.679 28820 0.345 8.56 6.629 33.58 3.177 11 24820 0.026 4797 4.519 9.425 2835 349.4 0.733 5842 6.256 8.185 324.4 18.39 18.32 23984 0.871 

Variance 0.193 0.008 1E+08 15.54 1E+05 0.066 0.462 8E+08 0.119 73.24 43.94 1128 10.1 121.1 6E+08 7E-
04 2E+07 20.42 88.82 8E+06 1E+05 0.538 3E+07 39.13 67 1E+05 338.1 335.7 6E+08 0.759 

Skewness 0.319 0.706 -0.6 0.787 4.046 0.402 1.88 1.807 3.425 0.619 1.975 2.541 2.454 0.834 7.48 0.908 0.687 0.806 0.794 0.424 1.993 7.212 2.47 2.427 0.589 4.379 4.593 0.556 7.682 1.719 

Std. Error of 
Skewness 

0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 

Kurtosis -0.24 0.057 0.086 0.985 19.54 -0.55 4.487 4.128 15.59 0.506 7.347 9.479 10.33 0.571 78.19 1.996 0.025 1.299 0.964 -0.31 6.324 72.86 12.79 9.664 0.418 31.04 28.53 -0.47 72.77 5.93 

Std. Error of 
Kurtosis 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 

Minimum 1 0.196 25760 0.274 97.3 0.5 0.45 29260 0.1 15 5.79 12.86 1.426 9.57 25760 0.079 1778 7.3 5.87 6246 366.7 0.1 5429 4.368 7.26 157 9.4 6.08 10 0.08 

Maximum 3.2 0.622 86660 22.46 2876 1.61 4.222 2E+05 2.68 66 53.05 255 25.16 66.48 3E+05 0.248 25880 35.2 61.33 18850 2707 8.54 56610 53.1 50.93 3380 176 90.02 3E+05 6.021 

                               

CONTINUE TABLE 1                  

  SC SN SR TE TH TI TL U V W Y ZN ZR                  

N 169 169 169 169 169 169 169 169 169 169 169 169 169                  

Mean 15.86 2.594 612.2 0.231 14.81 5914 0.958 4.241 220.6 1.198 22.56 103.3 265.2                  

Median 15.44 2.5 490.3 0.199 13.7 5361 0.964 3.997 178.4 1.135 21.93 89.19 253.9                  

Mode 11.79 2.4 429.6 0.1 10.25 3460 1.011 3.581 102 1.287 24.23 55.48 201.3                  

Std. Deviation 4.813 0.604 336.7 0.136 6.362 2969 0.206 1.833 167.1 0.321 4.538 39.43 62.19                  

Variance 23.16 0.365 1E+05 0.018 40.47 9E+06 0.042 3.36 27922 0.103 20.59 1555 3868                  

Skewness 0.423 1.241 2.321 3.07 2.961 3.846 0.6 2.077 4.117 0.552 0.971 1.051 1.21                  

Std. Error of 
Skewness 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187 0.187                  

Kurtosis 0.105 3.372 6.16 12.72 13.5 24.82 2.825 7.423 23.86 0.332 3.322 0.888 2.509                  

Std. Error of 
Kurtosis 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371 0.371                  

Minimum 5.44 1.2 169.6 0.1 5.05 1663 0.4 1.367 45 0.445 10.54 21.98 96.4                  

Maximum 32.36 5.2 2154 1.079 56.17 29605 1.837 13.91 1476 2.32 45.03 257 503.8                  

                               

TABLE 1b  : STATISTIC  PARAMETERS OF R+N  DATA IN QOM SHEET (1:100,000) 

 AU AG AS LNBA LNCD LNCO LNCR LNCS CU FE LNHG MO NA LNNB NI LNP LNPB SB SC SN LNSR LNTH LNTI TL LNU LNV W Y ZN ZR 

N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 

Mean 2.04 0.378 7.955 6.156 -1.29 2.82 4.275 1.751 38.8 61946 -2.14 0.819 18314 2.708 27.52 6.53 3.537 1.447 16.93 2.737 6.323 2.646 8.643 0.95 1.37 5.229 1.219 24.01 120.9 287.5 

Median 1.95 0.373 7.512 6.125 -1.29 2.898 4.217 1.809 37.25 60570 -2.14 0.713 16645 2.678 24.85 6.465 3.58 1.411 16.36 2.7 6.146 2.664 8.64 0.995 1.465 5.248 1.11 22.9 119.6 262.2 

Mode 1.8 0.215 1.171 4.971 -1.73 2.084 3.49 0.355 45.84 25760 -2.16 0.362 17520 2.59 12.38 5.798 3.629 0.08 11.45 2.4 5.865 2.327 7.416 1.033 0.35 4.621 1.083 10.54 57.61 145 

Std. Deviation 0.442 ##### 2.93 0.479 0.618 0.343 0.394 0.422 13.57 16019 0.146 0.41 7544 0.356 8.843 0.436 0.308 0.698 5.878 0.578 0.414 0.328 0.374 0.195 0.384 0.482 0.322 5.844 40.07 82.17 

Variance 0.196 ##### 8.587 0.23 0.382 0.117 0.155 0.178 184.1 3E+08 ##### 0.168 6E+07 0.127 78.19 0.19 ##### 0.488 34.55 0.334 0.172 0.108 0.14 ##### 0.148 0.232 0.104 34.15 1605 6751 

Skewness 0.347 0.259 1.254 0.552 0.744 -0.23 0.628 -0.58 0.308 1.064 0.188 1.851 2.963 0.082 0.671 1.028 0.108 0.516 0.342 1.801 1.461 0.174 -0.25 -0.33 -0.56 0.044 0.589 0.838 0.317 0.902 
Std. Error of 
Skewness 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 

Kurtosis -0.12 -0.33 3.764 1.233 0.462 -0.72 0.528 1.445 -1.01 2.587 0.685 3.403 11.65 0.365 -0.32 1.66 0.449 0.607 -0.47 5.477 1.496 1.872 1.625 0.287 0.095 1.3 0.806 1.662 -0.88 0.042 
Std. Error of 

Kurtosis 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.608 

Minimum 1 0.215 1.171 4.971 -2.3 2.084 3.49 0.355 15.23 25760 -2.54 0.362 9158 1.713 12.38 5.798 2.752 0.08 5.44 1.5 5.865 1.619 7.416 0.4 0.35 3.81 0.543 10.54 57.61 145 

Maximum 3.2 0.574 19.53 7.626 0.364 3.499 5.494 2.602 66.48 1E+05 -1.77 2.199 56610 3.51 50.93 8.126 4.366 3.374 32.36 5 7.651 3.529 9.478 1.395 2.111 6.469 2.32 45.03 215.6 503.8 
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Fig 2: Histograms of Au, Ag for Raw data & Ln data in QOM 1:100,000 sheet 
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|»��³Y > �Ä¿ZÌ»>��d^j»�Ê´·Âq�Z]�µZ»�¿�±Ó��Ë�Âe��]Ze�c�Â��¾ËY��{��¾Ì´¿ZÌ»�d�Y����

Ä¯�{Â��Ê»�Ä�uÔ»�ZnÀËY� �{�µZu �¾Ì´¿ZÌ» 2.01� ,�Ä¿ZÌ» 2,|»��2.1,�Ê´·Âq� 0.319Ê³|Ì�¯�Á��0.319|�Z^Ì»��������

���Ã�Z¼��µÁ|m1a���Ë�Âe��]Ze�®Ë�¥� »�¾ËY�]ZÀ]�,±Ó�Z]�µZ»�¿��»�Ê´·Âq�Á��Ã{YÂ¿Zy�Ê¨Àd�Y����
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|À¯�Ê»��z�»�Y��½M�Ê´·Âq��]YÁ��¾ËY��Â¿�Ä¯�{Â]�|ÅYÂy�µZ»�¿�±Ó��Â¿����
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|»��³Y> �Ä¿ZÌ»>¿�±Ó��Ë�Âe��]Ze�c�Â��¾ËY��{��¾Ì´¿ZÌ»�d�Y��d^j»�Ê´·Âq�Z]�µZ»�����

�Ä¯�{Â��Ê»�Ä�uÔ»�ZnÀËY��{�µZu �¾Ì´¿ZÌ» 0.309�Ä¿ZÌ»�, 0.298,�|»0.2,cY�ÌÌ¤e�\Ë���0.0085,��Ê´·Âq 0.706�

�Ê³|Ì�¯�Á0.057|�Z^Ì»�����Ã�Z¼��µÁ|m����Ë�Âe��]Ze�®Ë�¥� »�¾ËY�]ZÀ]�,±Ó�Z]�µZ»�¿�2d�Y�d^j»�Ê´·Âq�Á��Ã{YÂ¿Zy�����
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½M�d»Ô��Á�{�Ì³�	�/�ZË��d�Y�Ä�]Y��¾ËY�dÆm�Ã|ÀÅ{�½Z�¿����

��Ë�eZ»�c�Â�]�Ê´f�^¼Å�\ËY���� ����Y�Ã{Z¨f�Y�Z]�\ËY���¾ËY�{Z¼f�Y�t���µÁ|m�½YÂÀ ]������{�Ã{Y{�

�Ä«�Á����������º«�µÁ|m��{��(2a,2b)d�Y�Ã|��Ã{�ÁM���f¼¯�{Z¼f�Y�t����{�ÉZÅ�Ê´f�^¼Å�cZ^�Zv»��{�Z»Â¼��

��Y�����Y��dÌ¼ÅY�Ê]��¾Ì]�,��������Y��dÌ¼ÅYZ]�ÓZ¼fuY���¾Ì]�,�����
������Y��dÌ¼ÅYZ]����Y��f�Ì]�Á�,�
������Y�

��dÌ¼ÅY�Z]��ZÌ�]�ZÌ�]�|ÀÀ¯�Ê»�Ê¬¸e����É|À]�Ä¬^��Äf^·Y�¾°¼»�Ê�Zy��ËY���dve�Á�d�Y�É�ZÌfyY�É{Á|u�Ze�©Â§

�{Z¼f�Y�t���d�Y����{Â¼¿�Ê¬¸e�dÌ¼ÅYZ]�Y����

�µÁ|m�Ä]�ÄmÂe�Z]�d�Y��Z^Àf�Y�¶]Z«�¶Ë}�ÉZÅ�Ê´f�^¼Å��¯~·Y�©Â§�cZ°¿�Á�����

½Z¼Å�� �{� Ä¯� �Â�m� µÁ|2aÃ|Ë{��Ê»�� {Â��{� �»�Å� t��¼Ê´f�^Ê»� ½Z�¿��|Å{� �Z]� Ê´f�^¼Å� Ê°Ë� 

Sc(0.581)� , Zn(0.564)� ,Ag(0.564)�,Co(0.561),� �W(0.543),�Mn(0.528)�, Ni(0.508)�¾ËY� Ä¯

É�Ì§�a� �»� `Ìe� ÉZÅ�Z�¿Z¯� Ê´f�^¼Å�Ê»� É�ÁM{ZË� Y�� Ê¿�Z°�Y��|À¯�ÊÀ�u�,­Za������ Á� Z]� É�´Ë{ 

Mg(0.581),Al(0.52)|À�Z]�Ê»��Z��²À����ZÀ��Á�m�ÓÂ¼ »�Ä¯�����{��Ì¿�½|^Ì·Â»�Á�ºË�Z]�,�®ÌÀ��M�¹Á{�Äf�{

f�^¼ÅÊ»�½Z�¿�Y��{Ây�Ê´�|ÀÅ{���

¯���ZÀ��Ê´f�^¼Å�¸�,ºÌ�ºÌ�¿Y�f�Y�,½|^Ì·Â»�,Á�{�³Â³¹ÂÌ»{Z¯��bË��,ÄeZÀ]�¯�ÉZÅ�|uYÁ�Ê¿YÁY�§���Âe��Ì¿��

Ê»�|ÌËZe�¾Ìf�¸���Á�{Â�½M�{��Ì¿�½|^Ì·Â»�É�Z��Ê¿Z¯�µZ¼fuY�Ä¯��{�Y{�{ÂmÁ�ZÅ���

��®ÌÀ��Y�Ì]�Ê´f�^¼Å�¾Ë�e�Y�� ZÅÄ]��\Ìe�e� Z]�� ,ºË|Ì]Á�� ,ºÌ�ZfaÀe� ,º¿Zf¿Ó� ,ºË��,ºÌ¸Ë�]�½Z�¿�ºË�Z]� Á�¾f�´

Ê»�½Z�¿�Ä¯�|Å{�Ã|ÀÅ{�½M�Ê]Â��� Z�À»�É��Ä]�ª¸ f»�Ê]Â���ÉZÅ�ÄËÓ��Ì�Á���f�³���Âe��Ì¿�Ä¬�À»� �{�Á�Ã{Â]� ZÅ

Ê»�|ÌËZe�º«�|¿�Z��{Â����

ÉÂ«��Ê´f�^¼Å�¾Ë�e��ÉY�]�ZÅ[��Ä]��\Ìe�eZ]�Mn, U, Zn, Sb, Cr, W,Cd, Ba �d�Y�Ä¯��[����Â�u

ÉÁ��ÁÄËÓ��{�Y���À´À»�Á��Ä�Z»�ÉZÅ�ÄËÓ��{�Y��¹ÂÌ¿Y�ÁY��Ì¿�Á�Ê]Â���ÉZÅ�º«�|¿�Z��Ê´À��¾Ì�a�¾�ÂWY�Ä]���Ê]Ây�½Z�¿

|Å{�Ê»����

½Â�¸°Ì¿������� ��ZÀ�� �{�Ö³|��ÖÀ£Cu,Mo,Zn,V,Li�As ,Sr,Sb,Pb ,Ba�ÕZÅ�Z�¿Z¯�Ä�z�»Y��

Á{�Ì³�Ö»���¿��{�µZ»�eÁ�|ÌÅ�»Ä¯�d�Y�|¬f ��Ä]�d^�¿��À´À»�µZ»�eÁ�|ÌÅ�ÕZÅ�Äf�Æ¿Cu,As,Pb,Ba��Ö³|��ÖÀ£�

Ö»�½Z�¿��|À¿Z»�Õ��ZÀ���{�Ö·Á�|ÀÅ{Ni ,Co|ÀÅ{�Ö»�½Z�¿�Õ�f¼¯�Ö³|��ÖÀ£����Ê���]ÄË�ne�lËZf¿��ÊËZÌ¼Ì��É

Ä¿Â¼¿�Ä«�Á�ÉZÅ�Ê»�½Z�¿�º«�É�Ä¯�|Å{Ä«�Á�{�Â»��{��ËY���¾Ì¼Å��d�Y�©{Z��º«�É���¾ËY�]ZÀ]�Ä¯�d§�³�ÄnÌf¿�½YÂe�Ê»

Y��{��À´À»��ËZy}Äf�Æ¿��Â¿��Y�Ä¬�À»�¾Ë�µZ»�eÁ�|ÌÅ�ÉZÅ�Y�³ÓYÂÌe�|À�Z]�Ê»���
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Table 2a: Correlations matrix of Qom sheet(1:100,000) in Pearson method 
Au 1                                           

Sig. (2-tailed) .                                           
N 169                                           

Ag -0.049 1                                          
Sig. (2-tailed) 0.529 .                                          

N 169 169                                          
Al -0.09 0.243 1                                         

Sig. (2-tailed) 0.245 0.001 .                                         
N 169 169 169                                         
As 0.213 0.15 -0.179 1                                        

Sig. (2-tailed) 0.006 0.052 0.02 .                                        
N 169 169 169 169                                        
Ba 0.079 0.311 0.021 0.515 1                                       

Sig. (2-tailed) 0.304 0 0.785 0 .                                       
N 169 169 169 169 169                                       
Be 0.182 0.531 -0.017 0.648 0.479 1                                      

Sig. (2-tailed) 0.018 0 0.823 0 0 .                                      
N 169 169 169 169 169 169                                      
Bi 0.13 0.301 -0.047 0.118 0.247 0.215 1                                     

Sig. (2-tailed) 0.092 0 0.546 0.128 0.001 0.005 .                                     
N 169 169 169 169 169 169 169                                     
Ca -0.143 -0.202 -0.681 -0.023 -0.089 -0.173 -0.211 1                                    

Sig. (2-tailed) 0.064 0.008 0 0.771 0.249 0.024 0.006 .                                    
N 169 169 169 169 169 169 169 169                                    

Cd -0.026 -0.269 -0.183 0.097 0.12 -0.014 0.124 0.133 1                                   
Sig. (2-tailed) 0.738 0 0.017 0.211 0.121 0.856 0.108 0.085 .                                   

N 169 169 169 169 169 169 169 169 169                                   
Ce 0.252 0.274 -0.191 0.613 0.43 0.773 0.295 -0.124 0.11 1                                  

Sig. (2-tailed) 0.001 0 0.013 0 0 0 0 0.108 0.154 .                                  
N 169 169 169 169 169 169 169 169 169 169                                  

Co 0.074 0.334 0.246 -0.025 0.156 0.12 0.785 -0.449 0.055 0.147 1                                 
Sig. (2-tailed) 0.342 0 0.001 0.75 0.042 0.119 0 0 0.478 0.056 .                                 

N 169 169 169 169 169 169 169 169 169 169 169                                 
Cr 0.046 0.534 -0.001 0.213 0.374 0.464 0.77 -0.172 0.106 0.408 0.791 1                                

Sig. (2-tailed) 0.553 0 0.993 0.005 0 0 0 0.026 0.169 0 0 .                                
N 169 169 169 169 169 169 169 169 169 169 169 169                                
Cs 0.048 0.29 0.169 -0.011 0.13 0.047 0.754 -0.404 0.032 0.126 0.963 0.76 1                               

Sig. (2-tailed) 0.536 0 0.028 0.883 0.092 0.541 0 0 0.681 0.104 0 0 .                               
N 169 169 169 169 169 169 169 169 169 169 169 169 169                               

Cu 0.053 0.564 0.52 0.048 0.3 0.368 0.391 -0.362 -0.047 0.081 0.561 0.533 0.414 1                              
Sig. (2-tailed) 0.491 0 0 0.534 0 0 0 0 0.548 0.293 0 0 0 .                              

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169                              
Fe 0.024 0.407 0.056 -0.051 0.065 0.169 0.657 -0.254 -0.004 0.07 0.743 0.707 0.746 0.377 1                             

Sig. (2-tailed) 0.761 0 0.467 0.513 0.4 0.029 0 0.001 0.96 0.369 0 0 0 0 .                             
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                             

Hg -0.077 0.016 0.342 -0.529 -0.232 -0.49 0.395 -0.331 -0.011 -0.461 0.596 0.275 0.603 0.249 0.548 1                            
Sig. (2-tailed) 0.319 0.838 0 0 0.002 0 0 0 0.884 0 0 0 0 0.001 0 .                            

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                            
K 0.14 0.456 0.063 0.663 0.547 0.822 -0.017 -0.068 -0.05 0.553 -0.075 0.224 -0.167 0.37 -0.149 -0.592 1                           

Sig. (2-tailed) 0.069 0 0.419 0 0 0 0.83 0.377 0.517 0 0.331 0.003 0.03 0 0.054 0 .                           
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                           
La 0.268 0.211 -0.227 0.61 0.406 0.714 0.322 -0.155 0.136 0.985 0.2 0.413 0.202 0.021 0.119 -0.399 0.474 1                          

Sig. (2-tailed) 0 0.006 0.003 0 0 0 0 0.045 0.079 0 0.009 0 0.009 0.787 0.124 0 0 .                          
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                          
Li 0.162 0.416 -0.087 0.564 0.405 0.709 -0.054 0.121 -0.015 0.472 -0.122 0.17 -0.208 0.377 -0.143 -0.583 0.83 0.388 1                         

Sig. (2-tailed) 0.035 0 0.259 0 0 0 0.482 0.117 0.847 0 0.113 0.027 0.007 0 0.064 0 0 0 .                         
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                         

Mg -0.046 0.421 0.634 -0.042 0.192 0.163 0.09 -0.358 -0.163 -0.153 0.386 0.255 0.234 0.782 0.117 0.172 0.342 -0.222 0.339 1                        
Sig. (2-tailed) 0.556 0 0 0.589 0.012 0.034 0.242 0 0.034 0.046 0 0.001 0.002 0 0.129 0.025 0 0.004 0 .                        

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                        
Mn 0.134 0.366 0.158 0.088 0.294 0.227 0.734 -0.404 0.138 0.273 0.85 0.747 0.795 0.528 0.69 0.431 0.048 0.316 -0.002 0.286 1                       

Sig. (2-tailed) 0.083 0 0.04 0.255 0 0.003 0 0 0.073 0 0 0 0 0 0 0 0.534 0 0.983 0 .                       
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                       

Mo -0.085 -0.05 -0.309 0.213 0.101 0.141 -0.058 0.413 0.144 0.094 -0.204 0.001 -0.23 -0.074 -0.193 -0.262 0.239 0.07 0.23 -0.034 -0.055 1                      
Sig. (2-tailed) 0.273 0.519 0 0.006 0.189 0.068 0.457 0 0.062 0.223 0.008 0.986 0.003 0.336 0.012 0.001 0.002 0.366 0.003 0.664 0.478 .                      

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                      
Na -0.004 -0.003 0.1 -0.235 -0.11 -0.172 -0.06 -0.146 -0.075 -0.102 -0.07 -0.146 -0.083 -0.076 -0.04 0.026 -0.135 -0.103 -0.042 -0.001 0.025 -0.112 1                     

Sig. (2-tailed) 0.963 0.964 0.196 0.002 0.156 0.025 0.436 0.059 0.334 0.185 0.363 0.058 0.284 0.324 0.606 0.733 0.08 0.185 0.587 0.995 0.744 0.147 .                     
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                     

Nb 0.098 0.401 0.05 0.112 0.257 0.328 0.889 -0.322 0.091 0.335 0.919 0.898 0.891 0.484 0.816 0.435 0.034 0.374 -0.036 0.19 0.843 -0.127 -0.091 1                    
Sig. (2-tailed) 0.205 0 0.521 0.146 0.001 0 0 0 0.238 0 0 0 0 0 0 0 0.661 0 0.644 0.014 0 0.099 0.24 .                    

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                    
Ni 0.103 0.287 0.142 0.45 0.325 0.565 0.339 -0.124 0.08 0.39 0.425 0.572 0.359 0.508 0.162 -0.067 0.546 0.345 0.539 0.482 0.303 0.202 -0.302 0.43 1                   

Sig. (2-tailed) 0.183 0 0.066 0 0 0 0 0.108 0.303 0 0 0 0 0 0.035 0.388 0 0 0 0 0 0.008 0 0 .                   
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                   
P 0.11 0.412 0.202 0.241 0.364 0.519 0.143 -0.159 -0.112 0.39 0.092 0.288 0.013 0.378 -0.011 -0.273 0.591 0.324 0.436 0.357 0.149 0.066 -0.051 0.164 0.403 1                  

Sig. (2-tailed) 0.153 0 0.008 0.002 0 0 0.064 0.039 0.146 0 0.232 0 0.869 0 0.884 0 0 0 0 0 0.054 0.396 0.508 0.033 0 .                  
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                  
Pb 0.061 0.161 -0.067 0.239 0.306 0.203 0.267 -0.052 0.311 0.265 0.246 0.346 0.23 0.22 0.219 0.061 0.141 0.276 0.14 -0.014 0.561 0.127 0.026 0.294 0.118 0.056 1                 

Sig. (2-tailed) 0.432 0.037 0.389 0.002 0 0.008 0 0.498 0 0.001 0.001 0 0.003 0.004 0.004 0.433 0.067 0 0.069 0.862 0 0.101 0.741 0 0.128 0.472 .                 
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                 

Rb 0.194 0.394 -0.004 0.651 0.497 0.849 -0.017 -0.064 -0.004 0.576 -0.08 0.201 -0.177 0.366 -0.119 -0.602 0.96 0.501 0.861 0.297 0.073 0.236 -0.144 0.04 0.523 0.518 0.187 1                
Sig. (2-tailed) 0.011 0 0.962 0 0 0 0.829 0.407 0.962 0 0.304 0.009 0.021 0 0.122 0 0 0 0 0 0.343 0.002 0.062 0.604 0 0 0.015 .                

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                
S -0.053 -0.167 -0.356 -0.104 -0.134 -0.21 -0.183 0.362 -0.073 -0.252 -0.229 -0.152 -0.204 -0.232 -0.165 -0.132 -0.076 -0.251 0.04 -0.086 -0.249 0.097 0.314 -0.22 -0.087 -0.152 -0.084 -0.084 1               

Sig. (2-tailed) 0.492 0.03 0 0.177 0.083 0.006 0.017 0 0.345 0.001 0.003 0.049 0.008 0.002 0.032 0.087 0.329 0.001 0.603 0.267 0.001 0.211 0 0.004 0.261 0.049 0.275 0.279 .               
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169               
Sb 0.172 0.21 -0.022 0.232 0.28 0.331 0.823 -0.358 0.118 0.368 0.841 0.76 0.829 0.393 0.682 0.355 0.062 0.424 -0.003 0.14 0.768 -0.095 -0.126 0.886 0.482 0.134 0.353 0.082 -0.18 1              

Sig. (2-tailed) 0.026 0.006 0.773 0.002 0 0 0 0 0.125 0 0 0 0 0 0 0 0.425 0 0.973 0.07 0 0.221 0.103 0 0 0.082 0 0.29 0.019 .              
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169              
Sc -0.01 0.476 0.647 -0.061 0.22 0.186 0.441 -0.559 -0.05 0 0.711 0.525 0.605 0.851 0.457 0.424 0.156 -0.014 0.117 0.78 0.616 -0.265 -0.021 0.548 0.368 0.28 0.16 0.13 -0.308 0.489 1             

Sig. (2-tailed) 0.902 0 0 0.432 0.004 0.016 0 0 0.517 0.997 0 0 0 0 0 0 0.043 0.857 0.13 0 0 0.001 0.782 0 0 0 0.038 0.092 0 0 .             
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169             
Sn 0.069 0.222 0.235 0.037 0.089 0.154 0.094 -0.199 -0.12 0.051 0.152 0.16 0.155 0.277 0.175 0.087 0.066 0.029 0.125 0.263 0.044 -0.158 -0.057 0.142 0.279 0.098 -0.084 0.06 -0.1 0.15 0.23 1            

Sig. (2-tailed) 0.371 0.004 0.002 0.634 0.252 0.046 0.224 0.009 0.12 0.512 0.048 0.038 0.044 0 0.023 0.259 0.394 0.705 0.105 0.001 0.567 0.04 0.465 0.066 0 0.205 0.275 0.438 0.195 0.051 0.003 .            
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169            
Sr -0.189 -0.224 -0.462 -0.23 -0.208 -0.341 -0.259 0.739 0.017 -0.343 -0.355 -0.2 -0.337 -0.318 -0.23 -0.131 -0.174 -0.36 -0.042 -0.195 -0.372 0.286 0.095 -0.326 -0.175 -0.23 -0.133 -0.202 0.603 -0.379 -0.468 -0.227 1           

Sig. (2-tailed) 0.014 0.003 0 0.003 0.007 0 0.001 0 0.822 0 0 0.009 0 0 0.003 0.09 0.024 0 0.591 0.011 0 0 0.22 0 0.023 0.003 0.085 0.009 0 0 0 0.003 .           
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169           
Te 0.067 0.279 -0.04 -0.062 0.069 0.043 0.837 -0.274 0.085 0.125 0.902 0.764 0.926 0.315 0.831 0.594 -0.246 0.199 -0.253 0.055 0.788 -0.194 -0.061 0.925 0.211 -0.06 0.255 -0.222 -0.169 0.821 0.456 0.088 -0.253 1          

Sig. (2-tailed) 0.387 0 0.603 0.427 0.371 0.583 0 0 0.269 0.107 0 0 0 0 0 0 0.001 0.009 0.001 0.475 0 0.012 0.43 0 0.006 0.44 0.001 0.004 0.029 0 0 0.257 0.001 .          
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169          
Th 0.098 0.24 0.046 -0.009 0.115 0.107 0.85 -0.336 0.113 0.17 0.934 0.778 0.933 0.378 0.841 0.59 -0.192 0.241 -0.217 0.116 0.823 -0.189 -0.082 0.952 0.298 -0.03 0.258 -0.16 -0.206 0.864 0.508 0.119 -0.305 0.974 1         

Sig. (2-tailed) 0.206 0.002 0.556 0.907 0.137 0.167 0 0 0.144 0.027 0 0 0 0 0 0 0.012 0.002 0.005 0.133 0 0.014 0.292 0 0 0.703 0.001 0.038 0.007 0 0 0.124 0 0 .         
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169         
Ti 0.051 0.337 0.043 -0.031 0.113 0.136 0.813 -0.321 0.067 0.187 0.914 0.81 0.924 0.371 0.907 0.579 -0.189 0.253 -0.218 0.105 0.818 -0.204 -0.051 0.949 0.252 -0.002 0.268 -0.174 -0.195 0.84 0.506 0.137 -0.285 0.963 0.975 1        

Sig. (2-tailed) 0.512 0 0.58 0.692 0.144 0.079 0 0 0.385 0.015 0 0 0 0 0 0 0.014 0.001 0.004 0.174 0 0.008 0.513 0 0.001 0.978 0 0.024 0.011 0 0 0.075 0 0 0 .        
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169        
Tl 0.046 0.326 0.503 -0.044 0.166 0.109 0.699 -0.616 0.018 0.104 0.945 0.691 0.912 0.593 0.693 0.62 -0.078 0.152 -0.186 0.444 0.812 -0.287 -0.033 0.842 0.37 0.117 0.222 -0.099 -0.334 0.769 0.789 0.191 -0.488 0.802 0.86 0.844 1       

Sig. (2-tailed) 0.554 0 0 0.572 0.031 0.159 0 0 0.82 0.178 0 0 0 0 0 0 0.313 0.049 0.016 0 0 0 0.674 0 0 0.13 0.004 0.202 0 0 0 0.013 0 0 0 0 .       
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169       
U 0.133 0.298 0.12 0.133 0.285 0.245 0.793 -0.415 0.144 0.31 0.92 0.8 0.886 0.486 0.724 0.454 0.023 0.37 -0.044 0.252 0.951 -0.086 -0.048 0.911 0.393 0.125 0.441 0.036 -0.242 0.877 0.614 0.071 -0.388 0.855 0.899 0.886 0.871 1      

Sig. (2-tailed) 0.084 0 0.121 0.085 0 0.001 0 0 0.061 0 0 0 0 0 0 0 0.771 0 0.566 0.001 0 0.266 0.533 0 0 0.104 0 0.638 0.002 0 0 0.357 0 0 0 0 0 .      
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169      
V 0.054 0.208 0.007 -0.123 0.018 -0.037 0.746 -0.286 0.083 0.031 0.908 0.712 0.935 0.309 0.857 0.66 -0.31 0.116 -0.299 0.082 0.787 -0.211 -0.051 0.881 0.194 -0.121 0.24 -0.277 -0.142 0.797 0.471 0.089 -0.226 0.965 0.967 0.966 0.819 0.855 1     

Sig. (2-tailed) 0.489 0.007 0.926 0.111 0.821 0.632 0 0 0.286 0.693 0 0 0 0 0 0 0 0.131 0 0.29 0 0.006 0.513 0 0.012 0.118 0.002 0 0.066 0 0 0.252 0.003 0 0 0 0 0 .     
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169     
W 0.241 0.223 0.253 0.594 0.536 0.593 0.439 -0.391 0.14 0.434 0.46 0.466 0.374 0.543 0.238 -0.079 0.552 0.426 0.41 0.419 0.522 0.047 -0.221 0.488 0.614 0.348 0.324 0.583 -0.276 0.577 0.488 0.193 -0.435 0.272 0.39 0.325 0.504 0.555 0.248 1    

Sig. (2-tailed) 0.002 0.004 0.001 0 0 0 0 0 0.069 0 0 0 0 0 0.002 0.31 0 0 0 0 0 0.542 0.004 0 0 0 0 0 0 0 0 0.012 0 0 0 0 0 0 0.001 .    
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169    
Y 0.059 0.458 0.416 0.377 0.429 0.688 0.348 -0.425 0.025 0.525 0.391 0.486 0.311 0.628 0.214 -0.12 0.568 0.486 0.436 0.47 0.42 -0.058 -0.149 0.435 0.534 0.502 0.194 0.542 -0.372 0.458 0.663 0.184 -0.551 0.178 0.256 0.267 0.492 0.455 0.118 0.631 1   

Sig. (2-tailed) 0.443 0 0 0 0 0 0 0 0.746 0 0 0 0 0 0.005 0.119 0 0 0 0 0 0.457 0.052 0 0 0 0.012 0 0 0 0 0.017 0 0.021 0.001 0 0 0 0.127 0 .   
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169   
Zn 0.16 0.581 0.184 0.34 0.444 0.499 0.678 -0.336 0.031 0.326 0.745 0.743 0.655 0.737 0.599 0.178 0.406 0.317 0.349 0.496 0.763 -0.087 -0.098 0.77 0.531 0.349 0.405 0.411 -0.226 0.707 0.677 0.192 -0.363 0.633 0.675 0.666 0.694 0.757 0.596 0.741 0.548 1  

Sig. (2-tailed) 0.038 0 0.016 0 0 0 0 0 0.686 0 0 0 0 0 0 0.02 0 0 0 0 0 0.258 0.205 0 0 0 0 0 0.003 0 0 0.012 0 0 0 0 0 0 0 0 0 .  
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169  
Zr 0.02 0.581 0.351 0.447 0.49 0.775 0.333 -0.373 -0.071 0.629 0.389 0.596 0.314 0.543 0.176 -0.199 0.699 0.57 0.488 0.442 0.41 0.052 -0.129 0.47 0.678 0.59 0.211 0.627 -0.274 0.433 0.482 0.199 -0.41 0.172 0.242 0.271 0.444 0.435 0.099 0.612 0.82 0.554 1 

Sig. (2-tailed) 0.8 0 0 0 0 0 0 0 0.358 0 0 0 0 0 0.022 0.01 0 0 0 0 0 0.5 0.095 0 0 0 0.006 0 0 0 0 0.009 0 0.026 0.002 0 0 0 0.2 0 0 0 . 
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 
 Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Cu Fe Hg K La Li Mg Mn Mo Na Nb Ni P Pb Rb S Sb Sc Sn Sr Te Th Ti Tl U V W Y Zn Zr 

** Correlation is significant at the 0.01 level (2-tailed).                                       
* Correlation is significant at the 0.05 level (2-tailed).                                       
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Table 2b: Correlations matrix of Qom sheet(1:100,000) in Spearman method 
Au 1                                           

Sig. (2-tailed) .                                           
N 169                                           
Ag -0.05                                           

Sig. (2-tailed) 0.519 .                                          
N 169 169                                          
Al -0.151 0.234 1                                         

Sig. (2-tailed) 0.05 0.002 .                                         
N 169 169 169                                         
As 0.287 0.1 -0.309 1                                        

Sig. (2-tailed) 0 0.194 0 .                                        
N 169 169 169 169                                        
Ba 0.263 0.33 0.017 0.714 1                                       

Sig. (2-tailed) 0.001 0 0.824 0 .                                       
N 169 169 169 169 169                                       
Be 0.248 0.465 -0.176 0.721 0.773 1                                      

Sig. (2-tailed) 0.001 0 0.022 0 0 .                                      
N 169 169 169 169 169 169                                      
Bi 0.157 0.193 0.054 0.158 0.397 0.227 1                                     

Sig. (2-tailed) 0.042 0.012 0.484 0.041 0 0.003 .                                     
N 169 169 169 169 169 169 169                                     
Ca -0.075 -0.157 -0.663 0.101 -0.094 -0.026 -0.172 1                                    

Sig. (2-tailed) 0.335 0.042 0 0.19 0.223 0.738 0.025 .                                    
N 169 169 169 169 169 169 169 169                                    

Cd 0.059 -0.325 -0.113 0.177 0.138 0.007 0.113 0.118 1                                   
Sig. (2-tailed) 0.449 0 0.144 0.021 0.075 0.924 0.144 0.127 .                                   

N 169 169 169 169 169 169 169 169 169                                   
Ce 0.289 0.255 -0.327 0.727 0.715 0.855 0.275 0.054 0.083 1                                  

Sig. (2-tailed) 0 0.001 0 0 0 0 0 0.487 0.284 .                                  
N 169 169 169 169 169 169 169 169 169 169                                  

Co 0.057 0.298 0.448 0.021 0.281 0.141 0.702 -0.549 0.027 0.111 1                                 
Sig. (2-tailed) 0.458 0 0 0.788 0 0.067 0 0 0.724 0.152 .                                 

N 169 169 169 169 169 169 169 169 169 169 169                                 
Cr 0.133 0.381 -0.008 0.359 0.469 0.494 0.749 -0.134 0.169 0.45 0.719 1                                

Sig. (2-tailed) 0.084 0 0.916 0 0 0 0 0.083 0.028 0 0 .                                
N 169 169 169 169 169 169 169 169 169 169 169 169                                
Cs 0.029 0.28 0.357 0.05 0.242 0.079 0.657 -0.47 0.018 0.109 0.941 0.67 1                               

Sig. (2-tailed) 0.71 0 0 0.518 0.002 0.305 0 0 0.815 0.158 0 0 .                               
N 169 169 169 169 169 169 169 169 169 169 169 169 169                               

Cu 0.045 0.465 0.573 0.009 0.375 0.257 0.544 -0.486 0.07 0.039 0.742 0.625 0.583 1                              
Sig. (2-tailed) 0.564 0 0 0.911 0 0.001 0 0 0.367 0.612 0 0 0 .                              

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169                              
Fe 0.059 0.303 0.312 -0.014 0.255 0.101 0.823 -0.398 0.094 0.072 0.885 0.764 0.857 0.694 1                             

Sig. (2-tailed) 0.448 0 0 0.861 0.001 0.192 0 0 0.223 0.353 0 0 0 0 .                             
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                             
Hg -0.097 -0.052 0.446 -0.604 -0.447 -0.592 0.233 -0.319 -0.012 -0.583 0.463 0.053 0.446 0.323 0.422 1                            

Sig. (2-tailed) 0.211 0.506 0 0 0 0 0.002 0 0.876 0 0 0.494 0 0 0 .                            
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                            
K 0.175 0.387 -0.088 0.708 0.708 0.843 0.033 0.041 0.036 0.672 -0.021 0.345 -0.098 0.227 -0.098 -0.667 1                           

Sig. (2-tailed) 0.023 0 0.256 0 0 0 0.672 0.6 0.641 0 0.784 0 0.204 0.003 0.205 0 .                           
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                           
La 0.299 0.202 -0.357 0.713 0.675 0.811 0.313 0.016 0.121 0.98 0.146 0.476 0.168 0.012 0.122 -0.533 0.597 1                          

Sig. (2-tailed) 0 0.009 0 0 0 0 0 0.834 0.118 0 0.059 0 0.029 0.876 0.115 0 0 .                          
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                          
Li 0.176 0.375 -0.173 0.679 0.679 0.795 0.04 0.166 0.029 0.637 -0.046 0.342 -0.128 0.215 -0.11 -0.664 0.918 0.556 1                         

Sig. (2-tailed) 0.022 0 0.025 0 0 0 0.606 0.031 0.708 0 0.55 0 0.097 0.005 0.155 0 0 0 .                         
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                         

Mg -0.085 0.367 0.707 -0.082 0.212 0.085 0.209 -0.48 -0.026 -0.165 0.583 0.348 0.446 0.777 0.418 0.252 0.225 -0.207 0.246 1                        
Sig. (2-tailed) 0.272 0 0 0.291 0.006 0.271 0.006 0 0.737 0.032 0 0 0 0 0 0.001 0.003 0.007 0.001 .                        

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                        
Mn 0.132 0.372 0.344 0.134 0.419 0.261 0.74 -0.522 0.09 0.233 0.91 0.753 0.834 0.746 0.872 0.319 0.098 0.268 0.075 0.5 1                       

Sig. (2-tailed) 0.086 0 0 0.083 0 0.001 0 0 0.247 0.002 0 0 0 0 0 0 0.205 0 0.334 0 .                       
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                       

Mo 0.025 -0.045 -0.303 0.457 0.313 0.353 0.05 0.389 0.178 0.348 -0.187 0.207 -0.23 -0.028 -0.19 -0.409 0.521 0.292 0.516 -0.064 -0.096 1                      
Sig. (2-tailed) 0.748 0.557 0 0 0 0 0.515 0 0.02 0 0.015 0.007 0.003 0.721 0.013 0 0 0 0 0.407 0.214 .                      

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                      
Na -0.018 0.053 0.222 -0.265 0.007 -0.167 -0.047 -0.133 -0.21 -0.109 0.015 -0.187 0.036 -0.054 0.046 0.149 -0.188 -0.101 -0.165 -0.058 0.062 -0.146 1                     

Sig. (2-tailed) 0.819 0.491 0.004 0 0.925 0.03 0.541 0.086 0.006 0.158 0.845 0.015 0.645 0.488 0.549 0.053 0.015 0.191 0.032 0.456 0.421 0.058 .                     
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                     
Nb 0.133 0.298 0.205 0.21 0.468 0.349 0.869 -0.374 0.11 0.353 0.887 0.857 0.833 0.675 0.913 0.217 0.127 0.393 0.096 0.383 0.897 -0.018 -0.04 1                    

Sig. (2-tailed) 0.085 0 0.008 0.006 0 0 0 0 0.154 0 0 0 0 0 0 0.005 0.101 0 0.213 0 0 0.816 0.601 .                    
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                    
Ni 0.127 0.159 0.137 0.502 0.494 0.545 0.364 -0.139 0.142 0.421 0.465 0.619 0.382 0.514 0.284 -0.113 0.568 0.405 0.576 0.532 0.391 0.345 -0.39 0.477 1                   

Sig. (2-tailed) 0.099 0.039 0.076 0 0 0 0 0.071 0.065 0 0 0 0 0 0 0.144 0 0 0 0 0 0 0 0 .                   
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                   
P 0.133 0.388 0.229 0.464 0.642 0.663 0.188 -0.156 0.025 0.483 0.192 0.356 0.073 0.493 0.098 -0.396 0.806 0.403 0.694 0.485 0.266 0.353 -0.256 0.266 0.595 1                  

Sig. (2-tailed) 0.084 0 0.003 0 0 0 0.015 0.042 0.751 0 0.012 0 0.345 0 0.205 0 0 0 0 0 0 0 0.001 0 0 .                  
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                  
Pb 0.105 0.39 -0.025 0.403 0.541 0.486 0.418 -0.093 0.22 0.428 0.345 0.543 0.284 0.418 0.389 -0.049 0.4 0.413 0.388 0.155 0.489 0.22 -0.066 0.46 0.324 0.319 1                 

Sig. (2-tailed) 0.174 0 0.744 0 0 0 0 0.23 0.004 0 0 0 0 0 0 0.525 0 0 0 0.044 0 0.004 0.397 0 0 0 .                 
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                 

Rb 0.222 0.362 -0.138 0.713 0.713 0.869 0.053 0.04 0.066 0.704 -0.018 0.36 -0.111 0.237 -0.079 -0.661 0.972 0.633 0.937 0.191 0.127 0.491 -0.175 0.144 0.553 0.76 0.428 1                
Sig. (2-tailed) 0.004 0 0.073 0 0 0 0.495 0.606 0.394 0 0.82 0 0.152 0.002 0.307 0 0 0 0 0.013 0.099 0 0.023 0.061 0 0 0 .                

N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169                
S 0.053 -0.147 -0.451 -0.017 -0.152 -0.1 -0.186 0.661 -0.017 -0.096 -0.399 -0.139 -0.358 -0.347 -0.342 -0.134 -0.04 -0.113 0.106 -0.303 -0.388 0.325 0.128 -0.319 -0.091 -0.272 -0.123 -0.017 1               

Sig. (2-tailed) 0.496 0.057 0 0.824 0.049 0.194 0.016 0 0.827 0.213 0 0.073 0 0 0 0.082 0.609 0.145 0.17 0 0 0 0.096 0 0.241 0 0.112 0.829 .               
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169               
Sb 0.188 0.095 0.073 0.352 0.531 0.403 0.784 -0.355 0.117 0.418 0.765 0.697 0.737 0.511 0.702 0.111 0.176 0.466 0.142 0.275 0.761 0.029 -0.083 0.851 0.554 0.262 0.394 0.192 -0.317 1              

Sig. (2-tailed) 0.014 0.22 0.347 0 0 0 0 0 0.129 0 0 0 0 0 0 0.15 0.022 0 0.066 0 0 0.711 0.282 0 0 0.001 0 0.012 0 .              
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169              
Sc -0.02 0.401 0.681 -0.106 0.281 0.1 0.521 -0.622 0.018 -0.061 0.862 0.557 0.752 0.877 0.766 0.465 0.042 -0.058 0.003 0.796 0.803 -0.246 0.081 0.697 0.393 0.317 0.319 0.029 -0.443 0.552 1             

Sig. (2-tailed) 0.793 0 0 0.169 0 0.195 0 0 0.812 0.428 0 0 0 0 0 0 0.589 0.451 0.971 0 0 0.001 0.298 0 0 0 0 0.706 0 0 .             
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169             
Sn 0.105 0.23 0.258 0.017 0.144 0.131 0.214 -0.159 -0.015 0.065 0.265 0.211 0.282 0.311 0.292 0.087 0.059 0.066 0.103 0.287 0.201 -0.118 -0.069 0.278 0.27 0.146 0.017 0.056 -0.099 0.208 0.266 1            

Sig. (2-tailed) 0.174 0.003 0.001 0.828 0.062 0.089 0.005 0.039 0.849 0.402 0.001 0.006 0 0 0 0.262 0.447 0.391 0.181 0 0.009 0.126 0.371 0 0 0.057 0.823 0.467 0.201 0.007 0 .            
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169            
Sr -0.263 -0.118 -0.195 -0.316 -0.444 -0.402 -0.27 0.578 -0.021 -0.404 -0.34 -0.213 -0.317 -0.288 -0.284 0.093 -0.257 -0.428 -0.158 -0.164 -0.414 0.227 0.01 -0.383 -0.252 -0.328 -0.194 -0.291 0.6 -0.519 -0.35 -0.165 1           

Sig. (2-tailed) 0.001 0.128 0.011 0 0 0 0 0 0.787 0 0 0.005 0 0 0 0.227 0.001 0 0.04 0.033 0 0.003 0.894 0 0.001 0 0.011 0 0 0 0 0.032 .           
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169           
Te 0.098 0.232 0.187 0.033 0.242 0.085 0.814 -0.361 0.089 0.136 0.87 0.729 0.89 0.548 0.929 0.397 -0.127 0.195 -0.152 0.303 0.836 -0.204 0.022 0.897 0.269 0.037 0.342 -0.117 -0.326 0.75 0.659 0.26 -0.308 1          

Sig. (2-tailed) 0.205 0.002 0.015 0.67 0.002 0.269 0 0 0.247 0.078 0 0 0 0 0 0 0.099 0.011 0.049 0 0 0.008 0.776 0 0 0.634 0 0.129 0 0 0 0.001 0 .          
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169          
Th 0.113 0.169 0.277 0.076 0.303 0.152 0.829 -0.434 0.133 0.176 0.918 0.748 0.883 0.637 0.932 0.387 -0.077 0.231 -0.1 0.383 0.875 -0.156 -0.015 0.948 0.392 0.106 0.354 -0.049 -0.343 0.814 0.711 0.286 -0.347 0.936 1         

Sig. (2-tailed) 0.144 0.028 0 0.323 0 0.048 0 0 0.085 0.022 0 0 0 0 0 0 0.32 0.002 0.194 0 0 0.043 0.843 0 0 0.169 0 0.531 0 0 0 0 0 0 .         
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169         
Ti 0.061 0.255 0.27 0.039 0.273 0.137 0.786 -0.425 0.054 0.183 0.912 0.727 0.919 0.58 0.93 0.37 -0.1 0.237 -0.142 0.341 0.873 -0.204 0.042 0.931 0.296 0.074 0.346 -0.096 -0.355 0.773 0.701 0.262 -0.331 0.958 0.957 1        

Sig. (2-tailed) 0.434 0.001 0 0.615 0 0.076 0 0 0.485 0.017 0 0 0 0 0 0 0.196 0.002 0.065 0 0 0.008 0.589 0 0 0.34 0 0.214 0 0 0 0.001 0 0 0 .        
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169        
Tl -0.004 0.265 0.591 -0.081 0.212 0.04 0.635 -0.639 0.026 0.004 0.961 0.59 0.909 0.731 0.843 0.536 -0.123 0.044 -0.169 0.598 0.869 -0.269 0.069 0.814 0.372 0.146 0.262 -0.126 -0.466 0.706 0.882 0.276 -0.366 0.81 0.868 0.87 1       

Sig. (2-tailed) 0.961 0 0 0.293 0.006 0.605 0 0 0.737 0.959 0 0 0 0 0 0 0.112 0.573 0.028 0 0 0 0.372 0 0 0.058 0.001 0.103 0 0 0 0 0 0 0 0 .       
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169       
U 0.121 0.261 0.286 0.232 0.458 0.305 0.742 -0.498 0.112 0.299 0.907 0.749 0.874 0.664 0.835 0.266 0.127 0.35 0.09 0.448 0.945 -0.057 0.005 0.899 0.474 0.279 0.463 0.145 -0.416 0.853 0.746 0.195 -0.468 0.831 0.877 0.868 0.867 1      

Sig. (2-tailed) 0.116 0.001 0 0.002 0 0 0 0 0.146 0 0 0 0 0 0 0 0.1 0 0.247 0 0 0.46 0.945 0 0 0 0 0.061 0 0 0 0.011 0 0 0 0 0 .      
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169      
V 0.063 0.168 0.303 -0.054 0.146 -0.039 0.709 -0.4 0.077 -0.005 0.908 0.646 0.921 0.576 0.913 0.518 -0.233 0.053 -0.243 0.38 0.835 -0.274 0.069 0.835 0.244 -0.048 0.282 -0.218 -0.311 0.685 0.728 0.237 -0.251 0.936 0.932 0.942 0.864 0.818 1     

Sig. (2-tailed) 0.413 0.029 0 0.489 0.059 0.614 0 0 0.319 0.953 0 0 0 0 0 0 0.002 0.491 0.001 0 0 0 0.369 0 0.001 0.538 0 0.004 0 0 0 0.002 0.001 0 0 0 0 0 .     
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169     
W 0.265 0.127 0.237 0.537 0.678 0.533 0.496 -0.391 0.206 0.43 0.584 0.563 0.499 0.592 0.466 -0.071 0.462 0.438 0.425 0.444 0.633 0.179 -0.167 0.623 0.683 0.524 0.448 0.493 -0.32 0.706 0.526 0.215 -0.506 0.445 0.581 0.478 0.543 0.687 0.433 1    

Sig. (2-tailed) 0 0.099 0.002 0 0 0 0 0 0.007 0 0 0 0 0 0 0.361 0 0 0 0 0 0.02 0.03 0 0 0 0 0 0 0 0 0.005 0 0 0 0 0 0 0 .    
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169    
Y 0.109 0.34 0.4 0.414 0.704 0.594 0.474 -0.483 0.094 0.5 0.62 0.533 0.543 0.64 0.518 -0.118 0.488 0.479 0.385 0.541 0.653 0.095 -0.088 0.669 0.537 0.666 0.386 0.471 -0.502 0.682 0.661 0.218 -0.62 0.477 0.566 0.565 0.613 0.7 0.424 0.706 1   

Sig. (2-tailed) 0.159 0 0 0 0 0 0 0 0.223 0 0 0 0 0 0 0.125 0 0 0 0 0 0.22 0.258 0 0 0 0 0 0 0 0 0.004 0 0 0 0 0 0 0 0 .   
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169   
Zn 0.178 0.472 0.183 0.363 0.611 0.504 0.733 -0.354 0.086 0.4 0.779 0.82 0.7 0.763 0.78 0.066 0.355 0.406 0.358 0.477 0.862 0.012 -0.084 0.856 0.535 0.468 0.611 0.388 -0.319 0.748 0.706 0.25 -0.432 0.742 0.776 0.754 0.691 0.83 0.693 0.744 0.685 1  

Sig. (2-tailed) 0.021 0 0.017 0 0 0 0 0 0.267 0 0 0 0 0 0 0.395 0 0 0 0 0 0.88 0.279 0 0 0 0 0 0 0 0 0.001 0 0 0 0 0 0 0 0 0 .  
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169  
Zr 0.136 0.425 0.243 0.538 0.687 0.719 0.355 -0.378 0.02 0.629 0.526 0.58 0.467 0.534 0.356 -0.235 0.638 0.612 0.551 0.457 0.556 0.218 -0.147 0.588 0.676 0.677 0.42 0.622 -0.317 0.6 0.502 0.197 -0.501 0.351 0.445 0.438 0.482 0.618 0.287 0.686 0.846 0.637 1 

Sig. (2-tailed) 0.078 0 0.001 0 0 0 0 0 0.798 0 0 0 0 0 0 0.002 0 0 0 0 0 0.004 0.057 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 . 
N 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 169 
 Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Cu Fe Hg K La Li Mg Mn Mo Na Nb Ni P Pb Rb S Sb Sc Sn Sr Te Th Ti Tl U V W Y Zn Zr 

*  Correlation is significant at the .05 level (2-tailed).                                       
**  Correlation is significant at the .01 level (2-tailed).                                       
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��
�/�/�Ê���]�/�Ã�Ì¤f»�|Àq�É�Z»M�ÉZÅ��

Ê¼¸��ªÌ¬ve��Y� Y|m�Ê�z]�É�Z»M�ÉZÆ�Á��y�ZÆ¿M�{�]�Z¯� Y~·�Á��d�Y�Ê�|ÀÆ»�/d�Y�{ZË��Ê¸Ì� ��|Àq�ÉZÅÂ´·Y�Ã�ËÁ�Ä]

�Á�Ê�ZÀ��¾Ì»��,Ê�ZÀ�YÂÅ�,dÌ]�e�Á�ºÌ¸ e�,Ê¿Z³��Z]�{Z�f«Y�,Ê°��a�,Ê�Z¼fmY�,Ê°Ë�Ì§�¹Â¸���{�Ä¯�Ê¸ËZ�»��{�0Z^e�»�Ã�Ì¤f»��

Ê»��Ìa�|¿�Y{�{�]�Z¯�,|ÀËM��ÄÀÌ»���{�Ã�Ì¤f»�|Àq�ÉZÆ�Á���Y�Ã{Z¨f�Y��{�Äq�³�dÌ �Á�ÓZ]�¦¸fz»�ÉZÅ��ÊeÁZ¨f»�ÉZÅ�,{�Y{�{ÂmÁ

Ã{Y{�¶Ì¸ve�Ê·Á�|Àf�Å�ºÅ�ÄÌ^��Ê¸Ìy�Ä°ÀËY�ZË�Á�Ã{Â]�½Z�°Ë�¶ËZ�»��Y�É�ZÌ�]�{�Â»��{�ZÅ��Ã{Y{�¶Ì¸ve��ÉZÆ�Á���f�Ì]�|À¿Z»�ZÅ

{Â��Ê¼¿�{Á|v»�Ê�Zy�hv]�{�Â»��Â�Â»�ÄÀÌ»��Ä]�É�Z»M����

��Ä]�Ä¯�|Àf�Å�µÂ¼ »�É�Z»M��Z^Àf�Y�ÉZÆ�Á��Ã|¿�Ì³�]�{��«YÁ��{�Ã�Ì¤f»�|Àq�ÉZÆ�Á��Ã|ÅZ�»��Å�{�Â»��{�½Z»�¼Å��Â

Ã�Y|¿Y�Ê»�¶Ì¸ve�Á�ÄË�ne�Y��É{| f»�ÉZÅ�É�Ì³�|ÀÀ¯���Ã�Ì¤f»�|Àq��Ì·Z¿M�|¿YÂe�Ê»�,�Ì¤f»�Á{��Y��Ì]�½Z»�¼Å�¶Ì¸ve�Á�ÄË�ne��Å

{Â��Ê¬¸e���Ã�Ì¤f»�®e�ÉZÅ�Ì·Z¿M�Ä �Âe�Á���]�d¬Ì¬u��{�Ã�Ì¤f»�|Àq�É�Z»M�ÉZÆ�Á���Y�É�ZÌ�]��Ë�Âe�¶Ì¸ve�Á�ÄË�ne�Ë�ÉZÅ�®

�Ì¤f»����Ì¤f»�Á{�Á�Äf�{�Ã{Z��½ÂÌ��³��Á��¿ZË�YÁ��Ì·Z¿M�,Ê´f�^¼Å�,¶]Z¬f»�É|À]��|Àf�Å���,Ã�Ì¤f»�Á{��Ì·Z¿M��{�µZj»��½YÂÀ��Ä]

Ê»�Â´�Ìa��Ì¤f»�®Ë�ÉY�Y{�Ã{Z��½ÂÌ��³���Á��,Äf§ZË�ºÌ¼ e��Á��¾ËY�Ã�Ì¤f»�|Àq�d·Zu��{�Ê·Á�,|�Z] �Â´�Ìa��Ì¤f»�¾Ë|Àq�Á�

Ê»�]�{�Y��{�Ì³��Ì¼Å�Ä]��Ì¤f»�¾Ë|Àq��¿ZË�YÁ�Ã�Ì¤f»�|Àq��Ì·Z¿M��{�Ê·Á�{�Y{�{ÂmÁ�Äf�]YÁ��Ì¤f»�®Ë�,�¿ZË�YÁ��Ì·Z¿M��{�\Ìe�e�¾

Äf§�³���¿��{�Äf�]YÁ�{Â��Ê»����

��®ÌÀ°e��Y�É�ZÌ�]���������������®/ÌÀ°e�É�Ì³�Z/°]�Z/]�Y��Ä¿Z³|Àq�¶Ì¸ve�Á�ÄË�ne�,Ã�Ì¤f»�|Àq�É�Z»M�ÉZÅ����������/Ì»�Ã�/Ì¤f»�®/e�ÉZ/Å�������

Ê»�|¿�Z�����Á��Ê·Á�������������������������Ê¸»Z/��Ä/Ë�ne��/Ì�¿�,|/¿�Y{��Z¯Á�/��Ã�/Ì¤f»�|/Àq�cZ�Â/�Â»�Z/]�Ä¯�|¿�Y{�{ÂmÁ�É�´Ë{�Ã�Ì¤f»�|Àq�ÉZÅ�������������

(Factor Analysis)|À¯�Ê»�ÊËZ�ZÀ��Y��Ê¸�Y�Ã|ÀÀ¯�µ�fÀ¯�ÉZÅ�Ì¤f»�,ZÅ�Ì¤f»��Y�É���®Ë�¾Ì]��Y�Ä¯�����É�/Ì¼»�¶/Ì¸ve�ZË�Á

(DiscriminantAnalysis)�®Ë�ÉZÀ^»��]�Y��ZÆÅÁ�³�Ä¯�Ê»�®Ì°¨e��´Ë|¼Å��Y�ZÅ�Ì¤f»��Y�É���|ËZ¼¿���

��������{�Y{�{ÂmÁ���¿�¥ÔfyY�Ã�Ì¤f»�|Àq��Ì·Z¿M�¦Ì�Âe��{���¶Ì¸ve�Êy�]��,½Y�³���������Ì]�½ZÌ»��]YÁ��Ê]ZË��Y�Y��Ã�Ì¤f»�|Àq�sÔ��Y�

����Ê»�Ê¬¸e��Ì¤f»�Á{��Y��|ÀÀ¯����������Ê»��Z¯�Ä]�É{�YÂ»�ÉY�]�Y��sÔ��Y�¾ËY�½Y�´Ë{��������Y{�,Ä¿Z³|Àq�ÉZÅ�Ì¤f»�Ê»Z¼e�Ä¯�|¿�]�����µZ/»�¿��/Ë�Âe�ÉY

��|À�Z]�Ã�Ì¤f»�|Àq�����������¶Ì¸ve�Á�ÄË�ne��Y�¥|Å�Ä¯�|¿�Y{�Ã|Ì¬��¾Ì¨·R»�Êy�]���������Ã�Y|/¿Y��Y�c�Z/^��,Ã�/Ì¤f»�|/Àq�ÉZ/Å����Á�tÌ/�Âe�,É�/Ì³

�Ìa���������d�Y�ZÅ�Ì¤f»�¾Ì]��]YÁ��Äm�{�ÊËÂ³������Ã|���Y{�½�Á�ÉZÅ�Ì¤f»��Y�Ê^Ì¯�e��������Ã|���fz»�,Ã�Ì¤f»�|Àq�Ê³�ËÁ�¾ËY��ZÅ�Ì¤f»��Y�ÉY

��Ê¼¿�cY|ÅZ�»�ZË����Ê»��]�{�Y��ZÅ�Ì¤f»��Y�É{| f»�cZ^Ì¯�e�Ä°¸]�|�Z]��{�Ì³��������¹Z/³�¾Ì/·ÁY�,�/Ì¤f»�|/Àq�¾Ì/]��]YÁ��dyZÀ��dËZÆ¿��{

Ê»�Ã�Ì¤f»�|Àq�¶Ì¸ve�Á�ÄË�ne�dÌÅZ»�Ê «YÁ�ºÆ§��{�Ê�Z�Y�|�Z]���

������������Ê/»�½Z�/¿�dÌ�Z�/u�Ä]Z�/»��Â/��Ä]��Ì]�Á�º¯�,Ê�Ìv»��ËY����Y�É���®Ë�Ä]�d^�¿���ZÀ���Y�ÊÀÌ »�ÃÁ�³�Å��|/ÀÅ{��

����Ê´f�]�Á��Z^e�Y�dyZÀ��������������������ª/Ì«{�dyZÀ/���{�|/¿YÂe�Ê/»�½Â³Z/¿Â³��/�ZÀ��¾Ì/]�{ÂmÂ»�¶]Z¬f»�Ê°Ìf¿��ÉZÅ��������{�{Â/mÂ»�cY�/ÌÌ¤e��/e��

�����{Â��Äf§�³��Z¯�Ä]�ÊËZÌ¼Ì�ÂW��ÉZÆ�Ìv»��������Ì�/¨e��{�Ê¼Ì¬f�/»�ÉZ/¼ÀÅY��½YÂ/À��Ä]�d�Y�¾°¼»���ZÀ��Ê� ]�Ê°Ìf¿���¼ne�0ZÀ¼���

�Äf�Æ¿��Â¿�������{�{ÂmÁ�ÄÌuZ¿��{�0ÓZ¼fuY�Ä¯�ÉY����������{Â/mÁ��/]�d/·Ó{�d/�Y�¾/°¼»��/Ì¿��/�ZÀ���Y�Ê�/ ]��/¼ne�,�°��/]�Á�{Á���Z¯�Ä]�{�Y��

É�ZnÀÅZ¿�Ê]�Ä¯�|À�Z]�Äf�Y{�ÉZÅ�Ã|ÀÀ¯�ÃY�¼³�Á�Ã{Â]�dÌ¼ÅY�|¿Y��Ê´f�]�dyZÀ��,Äf§��ºÅ�ÉÁ����ZÀ��¾Ì]��{�Ä¯�Ê°Ìf¿��ÉZÅ 
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ÐÐ

Æm��{� Y��¹�Ó�cZ�Ô�Y� ,{�Y{�{ÂmÁtÌv��Äq�Å��Ì�¨e�d�Ã{Y{��e�Ê»��ZÌfyY��{�ÊËZÌ¼Ì�ÂW��ÉZÅ�{�Y~³� ��|Àq��Z»M� ,½ZÌ»�¾ËY��{

|�Z]�©Â§�¶ËZ�»�ÉÂ´z�Za�|¿YÂe�Ê»�Ã�Ì¤f»���

�Äf§�³��Z¯�Ä]��Zy���À��®Ë��Y|¬»�ÉZm�Ä]�,¥� »���ZÀ���Y�ÃÁ�³�®Ë��Ë{Z¬»��Y�Ê^Ì¯�e��³Y�Ä¯�d�Y�Ã{Y{�½Z�¿�Ä]�ne

Ä·ZÅ� ,{Â��� �{�ÊËZÌ¼Ì�ÂW��ÉZÅÃ{Âe�¥Y��Y��¶«Y|u� Ä]� ZÆ¿M� �{�Ê§{Z�e�ÉZÅZ�y�cY�iY� Á� |¿Â��Ê»��z�»� �fÆ]�É�Z�¿Z¯�ÉZÅ

Ê»�|����{�Y{�{ÂmÁ�Ã�Ì¤f»�|Àq�É�Z»M�ÉZÆÌ���]��{�Ã|¼��dË�»�Á{�Ê¸¯��Â��Ä]��Ä·ZÅ�Ä°¿M�µÁY��É�Z»M�ÉZÆ�Á���Y�Ä¯�Ê^¯�»�ÉZÅ

Ê»�d�|]�Ã�Ì¤f»�|Àq��Á�Ê�ZÀ��¾Ì»��,Ê¿Z¼fyZ��ÉZ¼Ì��Ä]�d^�¿�,|ËMÄf�Æ¿�Ê°Ìf¿��dÌÅZ»��Y��É�f°Ë{�¿�Ä�]Y��É�Z�¿Z¯�ÉZÅ

{Â��Ê»��z�»��fÆ]���ZÀ��¾Ì]��Z^e�Y�ÄnÌf¿��{�Á�|Å{�Ê»�½Z�¿��Ä·ZÅ�Ä¸Ì�Â]�Ä°¿M�¹Á{��,Ê§{Z�e�ÉZÅZ�y�½YÂe�Ê»�\¯�»�ÉZÅ

Ã{Y{�{Y| e�Ä�¬¿�Á�ZÅ�d§ZË�d�{�É�e|»M�Z¯�lËZf¿�Ä]�Á�Ã|¿Z���¶«Y|u�Ä]�Y��ZÅ���

Y�]�Ã�Á�a�¾ËY��{½ZÌ]�ÉÄ�Ây�¶Ì¸ve�Á�ÄË�ne��Y�ZÅ�Ì¤f»�¾Ì]�Ê°Ìf¿���Z^e�Y��d�Y�Ã|Ë{�³�Ã{Z¨f�Y�Ê¸»Z��ÄË�ne�Á�ÉY����Y

Ä�¬¿�º���ÉY�]�Ê¸»Z��ÄË�ne��Á��d�Y�Ã|��Ã{Z¨f�Y�Ã�Ì¤f»�|Àq�Ê¸¯�lËZf¿�Á�Ã�Ì¤f»�|Àq�ÉZÅ���

� �

�/�/�/��ZÅ�Ã{Y{�ÉY�Ä�Ây�¶Ì¸ve�Á�ÄË�ne�/( Cluster Analysis)��

Ä]���Â]�»�Êfy�{��ZfyZ��Ä«�Á�ÉZÅ�Ã{Y{����������º«��{Á|m��Ã�Z¼��µ��Ã|��ÄËY�Yd�Y�� ��Y{Â¼¿�Â¯~»��]Ã{Y{�ÄËZa�

ÊËZÌ¼Ì�ÂW��ÄË�ne�ÉZÅ�¦¸fz»�ÉZÅ��Á��Ä]��ºÌ��e�É|À]�ÃÁ�³�d·Zu�¾Ë�fÆ]��b��Á���Á�Farthest neighbor��[Zzf¿Y�

|Ë{�³���ZÅ�Ã{Y{�Êfy�{��ZfyZ��{Á{{Â��Ê»�Ã|ÅZ�»�Ê¸�Y�ÃÁ�³����

¼Å�Ä]�ÄmÂe�Z]�ZË�Á�Ê´À��ÃÁ�³�®Ë�Ä]�ZË�É�Z��Ê¿Z¯�`Ìe�®Ë�Ä]�ª¸ f»�ÃÁ�³��Ë��ZË�ÃÁ�³��Å���ZÀ��,ÊËZÌ¼Ì�ÂW��ÉZÅ{Â^

d�Y��Zy�Ê�ZÀ��²À��Á�Ê�ZÀ��¾Ì»��¶»YÂ���Y��iZf»��{Â¼¿��Ì�¨e�Á�Ì^ e��´Ë{�ºÅ�Z]�|ËZ]�Y��ÃÁ�³��Ë��Á�ÃÁ�³��Å�¾ËY�]ZÀ]����

�ÂW��ÉZÅ{Â^¼Å�Á�ZÅ�Ã{Y{�Êfy�{��ZfyZ��Ä]�ÄmÂe�Z]|ËM�Ê»�d�|]�¶Ë}�lËZf¿�ÊËZÌ¼Ì����

�/�ÃÁ�³�µÁY¶»Z�����Cs, Ti, V, Co, Fe, Nb, Sb, Hg, Bi, Mo, Mn, U, W, Zn, Sn, Cr, Ni, As, 

Sr, Au, Cu, Sc, P, Cd, Pb, Na, S, K, Zr, Ba, Ag, La����

���/ÃÁ�³¹Á{�»Z��¶�)� (K, Zr, Ba, Ag,����

�Ë���{ÃÁ�³µÁY�Y���Z^e�Y�¾Ë�fËÂ«���Cs, Ti, V, Co, Fe, Nb����Y��a�ÁM��ZÀ��\Ìe�e�Ä]�½Sb,Hg���b��ÁBi�Á 

Mo�{|ÀÅ{�Ê»�½Z�¿��Z^e�Y��e�Á{�ÉY�Ä¸�Z§���Ä�Â¼n»�Z]��Ä�Â¼n»�¾ËYZÅ�É(Mn, U)��Á(W, Zn)ÁSn����{�Ä¯�®Ë�Ä�Â¼n»

|¿Â��Ê»��^e�»�,{�Y{��Y�«����b�É�Ä�Â¼n»�Cr, Ni|ÀÅ{�Ê»�½Z�¿��Z^e�Y���Ze�Ä��É�Ä�Â¼n»Ë�ÊAs,Sr, Au��n»�É�Ä�Â¼

d�Y�Ê¸^«�É�Ä�Â¼n»�Z]��^e�»�É| ]� �{�É�Ä�Â¼n»Ë�¶»Z���^e�»��´(Cu, Sc)ÁP�Ä¯ Z]�Ä�]Y���{�{Ây�� � � � ��(Cd, Pb)�

|Àf�Å|�Z]�Ê»�,��(Na, S) �{�¾Ë�yM�dËZÆ¿�ÅÁ�³�Ä]�Ä¯�d�Y�ÊÉ�Ä�Â¼n»�YÁµ�Z]�ºÅ�Y��Ä�]Y��¾Ë�e�¦Ì ���^��Ä]�Á�{|¿ÂÌa�Ê»�

{�Y{�½Y�´Ë{���

�Ë�ÃÁ�³�ÉY�Äf�Âa���ZÀ��¶»Z��¹Á{�(K, Zr) �Á�Ba�Z]�Ä¯�d�Y�(Ag , La) |¿�Y{��Z^e�Y����

 



��
ƁŹřżĭ�Ʈƣ�    �������������                                                                                               ���ƵƹźĭƾƿŚǀưǀƃƺŗĥ�šŚƟŚƄŤƧř 

��
ÐÑ

��

Table3: Dendrogram using Average Linkage (Between Groups) in QOM sheet (1:100,000) 

 

 
                         Rescaled Distance Cluster Combine 
 
    C A S E      0         5        10        15        20        25 
  Label     Num  +---------+---------+---------+---------+---------+ 
 
  Th         22    
  Ti         23    
  V          26     
  Nb         14    
  Co          6    
  Cs          8     
  Tl         24       
  U          25        
  Sb         18     
  Fe         10               
  Cr          7                    
  Hg         11         
  Cu          9             
  Sc         19                      
  W          27                   
  Zn         29                     
  Y          28                  
  Zr         30                        
  Ni         15                  
  Ag          2               
  P          16              
  Sn         20        
  As          3        
  Ba          4                    
  Cd          5                
  Pb         17                      
  Au          1           
  Mo         12         
  Sr         21               
  Na         13         ������
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�/�/�/��Ê¸»Z��ÄË�ne�/(Factor Analysis)�� �

©Ô�Y�Ã�Ì¤f»�|Àq�É�Z»M�ÉZÅ|f»��Y�ÊÅÁ�³�Ä]�Ä¯�d�Y�Ê»Â¼��Ê»Z¿�Ê¸»Z��ÄË�ne���Ì�¨e�½M�ÄÌ·ÁY�¥|Å�Á�{Â��Ê»�

�¿ZË�YÁ��Ë�eZ»� �ZfyZ� �Y� ÉY� Ä�Â¼n»��¿ZË�YÂ¯� /d�Y� Ã�Ì¤f»� |Àq�ÉZÅ� Ã{Y{�� ���Y� ¶°�f»�ÉY� Ä�Â¼n»�¾Ì]� Ê¸»Z�� ÄË�ne

|À¯�Ê»��Y�«��]�Ê��§�µ|»�®Ë�dve�Y��Ê�Zy�Ä�]Y��,|Àf�Å��Z^e�Y�Ê]��ÅZ��Ä]�Ä¯�½Â³Z¿Â³�ÉZÅ�Ì¤f»���Á�®ÌÀ°e�¾ËY�½ZÌ»�©�§

Ä¯�d�Y�¾ËY��{�Ä¿Z³�|Àq�½ÂÌ��³�����

�� Ê¼¿��ÅZ��Ê�Z^e�Y�µ|»��ZfyZ���{�ºÌ¬f�»��Â�]�ZÅ�Ì¤f»|¿Â������

�� �ZÆ¸»Z��{Y| e�Á��Z¼�����Ê»�½ZÌ]� Y��ZÅ�Ì¤f»�¾Ì]��Z^e�Y��Y� �Ê�Zy��Ê³�ËÁ�Ä¯�Ê¸�Y�ÉZÅ�Ì¤f»��Y�Ê�y�Ê^Ì¯�e

�|ÀËZ¼¿��|Àf�Å�Ê¸�Y�ÉZÅ�Ì¤f»�{Y| e�Á��Z¼���Y��f¼¯�\eY�»�Ä]����

Ê¸»Z��ÄË�ne�®ÌÀ°e�Ê¸�Y�¥Y|ÅY� �Y�Ê°Ë�¾ËY�]ZÀ],d�ZÅ�Ã{Y{�{Z ]Y��ÅZ¯�� �³� �Z°]� �{�Ê�Z�Y���§®ÌÀ°e�¾ËY�É�Ì,�

d�ZÅ�Ì¤f»�¾Ì]�Ê�Z^e�Y�Ã|ÌrÌa�ºÌÅZ¨»�¾ÌÌ e��{�Ê�y�Ê·|»�ZË�ÊËZÀ]��Ë��ÊËÂ´·Y�{ÂmÁ����{��Z^e�Y�¾ËY«�¾ËY��{�¶»Z��®Ë�\·Z

{Â��Ê»��ÅZ��Ê��§�µ|»����

�Y�d�Y�c�Z^��Ê¸»Z��ÄË�ne��Y�¥|Å�Ê¸¯��Â�]�����

�� ËZÌ¼Ì�ÂW��Ã{Y{�É���®Ë�¾Ì]��{�Ê¸�Y�Ã|ÀÀ¯�µ�fÀ¯�ÉZÅ�Ì¤f»�¾ÌÌ ed�Y�Ê���¾Ë�f¼¯�¾f§ZË��´Ë{�c�Z^��Ä]�ZË

|ÀÅ|]�½Z�¿�ZÅ�Ã{Y{�É���¾Ì]��{�Y��cY|ÅZ�»��f�Ì]�Ä¯�ÊËZÅ�Ì¤f»�{Y| e����

�� ��ZÀ���Ë�Âe�cY�ÌÌ¤e�½|»M�{ÂmÂ]��{�ZÅ�Ì¤f»��Y�®Ë��Å�Ê^�¿�ºÆ��¾ÌÌ e���

{�Y{�{ÂmÁ�ÊeZ^�Zv»�Ê¸¯��Á��Á{�Ê¸»Z��ÄË�ne�Á�ÊËZÌ¼Ì�ÂW��ÉZÆË�Y{�a�Ã{Y{��{�Ê¸¯��Â�]����

�Â¿�¶Ì¸ve�Á�ÄË�ne �R-Mode����¶Ì¸ve�Á�ÄË�ne�¾ËY��Y�¥|Å,�ZÅ�Ì¤f»�ÉZÅ�f»Y�Za�¾Ì]�Ê´f�]�¾ÌÌ e�Á��]YÁ��Ä�ËZ¬»�

����ZÀ��d�¸£��d�Y���¿�{�Â»�ÉZÅ�Ä¿Â¼¿��{���ÊËZÌ¼Ì�ÂW��Ä�Â¼n»�®Ë��{�{ÂmÂ»�Ê¸�Y���ZÀ���Ìz�e��{��Â¯~»��Á��Á�ÀËY��Y

{Â��Ê»�Ã{�]��Z°]����

��Â¿�¶Ì¸ve�Á�ÄË�ne Q-Mode����ÉZÅ�Ä¿Â¼¿�½ZÌ»�{ÂmÂ»�ÉZÅ�Ê´f�^¼Å�Ê]ZË��Y�Á�¾ÌÌ e�¶Ì¸ve�Á�ÄË�ne�¾ËY��Y�¥|Å

�ÊËZÅ�Ì¤f»��ÌÌ¤e�\�u�]�½Â³Z¿Â³ZÆ´À��ÊËZÌ¼Ì��\Ì¯�e�½Âq�Y�ÊËZÌ§Y�¤m�cZ�fz»�ZËd����

��Y�§Y�¹�¿�Ä]�ZÅ�Ã{Y{�¶ËZ§�,ZÅ�Ã{Y{�É�Z��µZ»�¿��Y��a�É�Y{�a�Ã{Y{��Y�Ä¸u�»�¾ËY��{�SPSSÀ°e�Á�¶¬fÀ»��Ê¸»Z��ÄË�ne�®Ì

d�Y�Ã|��Ã{�ÁM�¶Ë}��{�½M�lËZf¿�Á�Y�mY�µZ»�¿�ÉZÅ�Ã{Y{�ÉÁ���]����

¦·Y���\Ë���,Ê¸»Z��ÄË�ne�|ÌËZe�Á�dv��½{Â¼¿��z�»�ÉY�]�/KMO�ÉZ¯��]�»�½Â»�M�Z]�ÃY�¼Å��Êy���Ã|Ë{�³�Ä^�Zv»

d�Y���±��]��Ë{Z¬»KMOZe�¹|���]�d·Ó{�½M�®qÂ¯��Ë{Z¬»�Á�Ê¸»Z��ÄË�ne�|ÌËZe��]�d·Ó{�{�Y{�Ê¸»Z��ÄË�ne�|ÌË��Ë{Z¬»�{Á|u��

�
�Ê¸»Z��ÄË�ne�dÌ¼¯�¾ËY���{Á|u��Ë{Z¬»�,\�ZÀ»��ZÌ�]�Y��
��{Á|u��Ë{Z¬»�,\�ZÀ»�Y��Ê¸»Z��ÄË�ne��
��|u��{�Y��Ê¸»Z��ÄË�ne�

�¬eË�Z^�{Á|u��Ë{Z¬»�,\�ZÀ»�
��{Á|u��Ë{Z¬»�Á����Âf»�|u�Y��Ê¸»Z��ÄË�ne��
�¿�Y��Ê¸»Z��ÄË�ne�½M��Y��e�¾ÌËZa�Á��ÃÂ¸m�\�ZÀ»�Z

|Å{�Ê»���ÉZ¯��]�»�½Â»�M�Ä°Ìe�Â���{��Ë{Z¬»�¾ËY�Ê»Z¼e�Êy���{Z¼f�Y�t����{��|¿{�³�Ê»�Ê¬¸e��tÌv��,|�Z]��^f »�|��{����Z]��

��
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                    Table 4 :Total Variance Explained in QOM sheet (1:100,000)  
           

   
Initial 

Eigenvalues   Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings   

Component Total % of Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

%  
1 16.079 37.392 37.392 16.079 37.392 37.392 13.68 31.813 31.813  
2 8.271 19.235 56.628 8.271 19.235 56.628 8.984 20.893 52.706  
3 3.999 9.301 65.928 3.999 9.301 65.928 4.677 10.876 63.582  
4 2.27 5.279 71.208 2.27 5.279 71.208 3.279 7.625 71.208  
5 1.573 3.659 74.866              
6 1.379 3.206 78.073         
7 1.215 2.825 80.898         
8 0.946 2.201 83.098         
9 0.882 2.05 85.148         
10 0.774 1.799 86.948         
11 0.713 1.658 88.606              

12 0.676 1.573 90.179  KMO and Bartlett's Test  
13 0.551 1.282 91.461  Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.852  
14 0.455 1.058 92.519  Bartlett's Test of Sphericity 13270.392  
15 0.419 0.974 93.493  df 903  
16 0.367 0.854 94.348  Sig. 0  
17 0.323 0.751 95.098        
18 0.301 0.699 95.798        
19 0.278 0.647 96.445        
20 0.254 0.59 97.035        
21 0.204 0.475 97.51        
22 0.151 0.351 97.861        
23 0.129 0.301 98.161        
24 0.124 0.289 98.451        
25 0.12 0.278 98.729        
26 0.107 0.25 98.979        
27 0.08945 0.208 99.187        
28 0.07626 0.177 99.364        
29 0.05365 0.125 99.489        
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�Ã�Z¼��µÁ|m�Ä]�ÄmÂe�����Ã|��Ä^�Zv»��Ë{Z¬»,��Y|¬»�KMO ��]Y�]�0.852|À�Z]�Ê»�����»�½Â»�M��Z^f�Y�Ä]�ÄmÂe�Z]��]

�ÉZ¯�Êy���]Y�]�½M�É{Y�M�Äm�{�Á��^f »�0Ô»Z¯�½M�{Z¼f�Y�t���Ä¯903d��Y����Ã{���{�Y��Ê¸»Z��ÄË�ne\�ZÀ»|Å{�Ê»��Y�«�����

[��Ã�ËÁ��Ë{Z¬»,d�Y�Ã|��Ä^�Zv»�Ä¿Z³Y|m��Â�]�Ä¨·Â»��Å���¿ZË�YÁ�Ê ¼ne�|��{�Á��¿ZË�YÁ�|��{����µÁ|m�Ä]�ÄmÂe�Z]

�Ã�Z¼��������ZÆq�Y�Ã|��[Zzf¿Y�Ä¨·Â»�d����

��Y�ÉÓZ]��¿ZË�YÁ�Ê ¼ne�|���{�Ä¯�d�Y�Ã|��¶�Zu�ÄnÌf¿�¾ËY�ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y�ÄÀÌ»���{�Ã|��¹Zn¿Y�ÉZÆÌ���]�

��|�Z]�Ä »Zm�Ê^Ë�¬e�¥� »�|¿YÂe�Ê»�ÊËZÌ¼Ì�ÂW��Ä »Zm�®Ë��Y�|��{���¾f§�³���¿��{�Z]�µZu��ZÆq\Ë�¬e�Ä]�Ä¨·Â»����
����

{Ê»�Ã{Y{���Âa�Ä »Zm�Ê ¼ne��¿ZË�YÁ�|��|���Ê»���¿�Ä]�\�ZÀ»�0Z^Ë�¬e�ZÅ�Ä¨·Â»�¶Ì¸ve�Á�ÄË�ne�ÉY�]�Ä¯�{Â������

�Ã�Z¼��µÁ|m�Ä]�ÄmÂe�Z]�µZu�����µÁY�Ä¨·Â»�¹Zy�Ã�ËÁ��Ë{Z¬»���
��,�¹Á{�Ä¨·Â»����
�,�¹Â��Ä¨·Â»����
��Ä¨·Â»�� ,

��¹�ZÆq��
��d�Y���µÁY�Ä¨·Â»�Äf§ZË��y�q�Ã�ËÁ��Ë{Z¬»�Ê§����Y��
���¹Á{�Ä¨·Â»�,���
�·Â»�,�¹Â��Ä¨���
��Ä¨·Â»�,��

q/¹�ZÆ���
��d�Y��¾ËY��Y�| ]��ZÆq�d�Y�Ã{Â¼¿�Y|Ìa�µ�Àe�É{ZË��{Á|u�Ze�Ã�ËÁ��Ë{Z¬»�,Ä¨·Â»�Á��¾ËY��Y���ÉY�]�Ä¨·R»��ZÆq

d�Y�Ã|��[Zzf¿Y�Ê¸»Z��ÄË�ne���

k���¹Zy�ÉZÅ�Ä¨·Â»�Ä¯�d�Y{���¿��{�|ËZ]�|¿|��[Zzf¿Y� ZÅ�Ä¨·Â»�Ä°ÀËY��Y��a�Ê�y�q�Ì£��Ê¼¿�¼e�|À¿YÂe��ÌÌ¤e�Ê»Z

Å{�½Z�¿�Y��Ä »Zm�Ê «YÁ�É�Ë~aÀ|���ZÆ¸»Z���Y�É{Y| e�Ä]�Êfu�ZË�Ã�ËÁ�¶»Z��®Ë�Ä]�ZÅ�Ì¤f»��Y�É{Y| e�{�YÂ»��Y�É�ZÌ�]��{�½Âq

{�¯�|ÅYÂy�Á�]Á��¶°�»�Z]�Y��¶»YÂ���Ì^ e�¾ËY�Á�|¿�Y{�Ê´f�]���

��Ì^ e�h�Z]�,­Y�f�Y�½Y�Ì»��ÌÌ¤e�½Á|]�Ä¯�d�Y�Ã|»M�{ÂmÂ]�ÊËZÆ�Á��Á��¾ËY��Y�½Z¼Å�ZÆ�Á��¾ËY�,|¿Â��Ê»�¶»YÂ��Ã{Z�

|Àf�Å�ZÆ¸»Z��½Y�Á{���Ê»Â¼��Ä »Zm��¿ZË�YÁ�¾Ë�fÆ]�Ze��|¿Â��Ã{Y{��y�q��z�»��]Ze�dve�Êf�ËZ]�¹Zy�ÉZÅ�Ä¨·Â»�¾ËY�]ZÀ]

|ËM�d�|]��{Â��Ê»�Ã{Z¨f�Y��°¼Ë�Á��]Ze��Y��f�Ì]�ÊËZÌ¼Ì�ÂW��ÉZÆÌ���]��{���°¼Ë�Á��]Ze�[Zzf¿Y�Z],���]�|»Z f»�Ê¿Y�Á{��ÉÁ

{�Ì³�Ê»�c�Â��ZÆ¸»Z��\ËY�����¾ËY�,|¿Z���Ê»��j¯Y|u�Ä]Y��ZÆ¸»Z��\ËY���{�ÁM��]� ,Ê¿Âf����ZÀ��cZ ]�»�cY�ÌÌ¤e�½Y�Á{�¾ËY�Z]

�±��]� 0Zf^�¿��Ë{Z¬»��Á���ª¸�»��|«���¿��Y���Ê¸»YÂ��ÄnÌf¿��{�,|Å{�Ê»��Z�fyY�ZÆ¸»Z��\ËY����Ë�eZ»�ÉZÆ¿Âf��Ä]��¨��ZË

{Â��Ê»�{ZnËY�]�0Y|Ë|��ZË�Ä¯|Àf�Å�ZÆ¿M��Y�¶¬f�»�ZË�Á�|¿Y�Äf�]YÁ�ZÅ�Ì¤f»�Z��|��|ÅYÂy�ZÆ¸»Z���Ì^ e�½|���e�Ã{Z��\^���»Y�¾ËY��
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Table 5 : Component Matrix in QOM sheet (1:100,000) 
  Component 

  1 2 3 4 
Nb 0.935 -0.196 0.21 0.05643 
U 0.924 -0.194 0.154 -0.01583 

Co 0.919 -0.323 -0.02676 0.0635 
Tl 0.896 -0.301 -0.23 -0.09029 
Mn 0.878 -0.164 0.1 0.02551 
Sb 0.874 -0.123 0.264 -0.05195 
Zn 0.873 0.183 -0.03185 0.197 
Cr 0.871 0.02211 0.218 0.237 
Th 0.867 -0.421 0.208 -0.00049 
Cs 0.865 -0.399 0.06091 0.00619 
Ti 0.863 -0.417 0.202 0.02135 
Te 0.815 -0.478 0.248 0.03601 
Bi 0.806 -0.203 0.274 0.0566 
V 0.785 -0.549 0.195 0.05225 
Fe 0.743 -0.378 0.123 0.106 
Sc 0.733 -0.01991 -0.578 0.0975 
Cu 0.665 0.214 -0.498 0.307 
W 0.663 0.457 -0.0344 -0.07059 
Y 0.629 0.522 -0.257 -0.146 
Zr 0.625 0.613 -0.146 -0.02439 
Ni 0.549 0.464 -0.01952 0.265 
Ag 0.507 0.311 -0.228 0.267 
Pb 0.369 0.09893 0.275 0.0325 
K 0.222 0.918 -0.03251 0.135 

Rb 0.223 0.904 0.02777 0.1 
Li 0.133 0.831 0.0182 0.293 
Be 0.449 0.793 0.155 -0.05882 
Hg 0.383 -0.769 -0.263 0.03893 
As 0.229 0.686 0.352 -0.142 
Ce 0.394 0.614 0.438 -0.35 
P 0.293 0.563 -0.187 0.06798 
La 0.418 0.523 0.497 -0.407 
Ba 0.376 0.505 0.112 0.03304 
Na -0.12 -0.149 -0.119 0.02623 
Al 0.261 0.003224 -0.866 -0.204 
Mg 0.406 0.212 -0.717 0.381 
Cd 0.06417 -0.01909 0.338 -0.05014 
Sn 0.221 0.08093 -0.276 -0.01384 
Sr -0.498 -0.158 0.293 0.663 
S -0.332 -0.09186 0.195 0.537 

Ca -0.492 0.03024 0.503 0.535 
Mo -0.146 0.282 0.319 0.389 
Au 0.139 0.154 0.149 -0.271 

Extraction Method: Principal Component Analysis. 
 a         4 components extracted. 
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Table 6 : Rotated Component Matrix in QOM sheet(1:100,000) 

  Component 
 1 2 3 4 

Th 0.977 -0.01833 -0.002753 0.136 
Ti 0.973 -0.01859 0.01136 0.118 
Te 0.97 -0.07875 -0.04394 0.07673 
V 0.962 -0.167 -0.009792 0.07483 

Nb 0.95 0.208 0.06936 0.09809 
Cs 0.928 -0.03686 0.129 0.182 
Co 0.927 0.02749 0.253 0.174 
U 0.916 0.193 0.0846 0.181 
Sb 0.868 0.267 -0.02786 0.161 
Bi 0.859 0.172 -0.0216 0.04406 
Mn 0.855 0.189 0.14 0.152 
Fe 0.842 -0.0468 0.08701 0.04101 
Cr 0.83 0.38 0.15 -0.08456 
Tl 0.824 -0.008596 0.361 0.381 
Zn 0.693 0.464 0.371 0.03959 
Pb 0.355 0.289 -0.108 -0.04124 
Be 0.09453 0.913 0.07611 0.09689 
Rb -0.161 0.898 0.205 -0.05595 
K -0.179 0.895 0.273 -0.066 
Ce 0.159 0.808 -0.327 0.246 
Li -0.186 0.795 0.258 -0.247 
As -0.00934 0.79 -0.202 0.04982 
La 0.225 0.751 -0.408 0.283 
Zr 0.244 0.738 0.371 0.218 
W 0.365 0.639 0.244 0.23 
Y 0.24 0.631 0.404 0.369 

Hg 0.582 -0.624 0.238 0.158 
Ba 0.15 0.615 0.09069 0.0148 
Ni 0.31 0.603 0.34 -0.105 
P -0.02076 0.563 0.347 0.07047 

Au 0.06153 0.23 -0.181 0.222 
Na -0.07049 -0.207 0.05986 -0.00779 
Mg 0.12 0.148 0.913 0.009275 
Cu 0.392 0.299 0.765 0.05881 
Sc 0.499 0.09558 0.732 0.295 
Al -0.03161 -0.119 0.73 0.558 
Ag 0.282 0.399 0.487 -0.04058 
Sn 0.08243 0.08229 0.302 0.164 
Cd 0.147 0.09139 -0.296 -0.06107 
Sr -0.203 -0.257 -0.135 -0.821 
Ca -0.235 -0.02956 -0.339 -0.781 
S -0.129 -0.16 -0.04817 -0.633 

Mo -0.109 0.276 -0.113 -0.504 
Extraction Method: Principal Component Analysis.   
Rotation Method: Varimax with Kaiser Normalization. 
a   Rotation converged in 8 iterations. 
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Table 7  : Component Score Coefficient Matrix in QOM 
sheet (1:100,000) 

  Component  
  1 2 3 4  

 Au -0.005 0.031 -0.076 0.096  

 Ag 0.011 0.029 0.111 -0.078  

 Al -0.055 -0.047 0.153 0.163  

 As -0.006 0.103 -0.086 0.027  

 Ba 0.004 0.07 -0.003 -0.018  

 Be -0.008 0.106 -0.023 0.015  

 Bi 0.075 0.013 -0.038 -0.035  

 Ca 0.035 0.02 -0.018 -0.265  

 Cd 0.024 0.021 -0.081 -0.01  

 Ce 0 0.106 -0.141 0.105  

 Co 0.067 -0.017 0.027 -0.009  

 Cr 0.073 0.034 0.011 -0.101  

 Cs 0.071 -0.021 -0.004 0.005  

 Cu 0.009 0.005 0.178 -0.068  

 Fe 0.073 -0.018 -0.001 -0.042  

 Hg 0.044 -0.092 0.057 0.015  

 K -0.029 0.102 0.051 -0.049  

 La 0.007 0.1 -0.165 0.123  

 Li -0.017 0.092 0.066 -0.117  

 Mg -0.015 -0.016 0.234 -0.081  

 Mn 0.063 0.008 -0.005 -0.006  

 Mo 0.021 0.045 0.005 -0.186  

 Na -0.005 -0.027 0.026 -0.001  

 Nb 0.077 0.012 -0.022 -0.027  

 Ni 0.02 0.059 0.069 -0.096  

 P -0.021 0.055 0.067 -0.006  

 Pb 0.035 0.036 -0.045 -0.032  

 Rb -0.026 0.104 0.031 -0.04  

 S 0.029 -0.009 0.049 -0.236  

 



�������������������������

TABLE 8  :  LIST OF X+S IN RAW DATA (FINAL) QOM  SHEET(1:100,000) 
                
 Au Ag As Ba Cd Co Cr Cs Cu Fe Hg Mn Mo Na Nb 

x+s 2.4507 0.4008 11.21213 548.4 0.568 22.25 88.93 8.549393 43.32 68780.51 0.1528 1222.03 1.11387 20733 18.97314 
x+2s 2.8896 0.4928 14.89237 828.9 1.002 30.71 129.9 12.94269 53.57 80264.88 0.1859 1477.56 1.4786 24823 26.5298 
x+3s 3.3284 0.5848 18.57261 1253 1.767 42.38 189.8 19.59359 63.82 91749.25 0.2263 1733.09 1.84333 28913 37.09615 

                
                

 Ni P Pb Sb Sc Sn Sr Th Ti Tl U V W Y Zn 

x+s 33.292 770.17 41.10864 2.007 20.67 3.064 784.7 18.50698 7569 1.126121 5.4381 297.854 1.51858 26.47 140.1032 

x+2s 41.477 1062.9 54.45389 2.695 25.48 3.578 1153 25.21995 10775 1.307377 7.741 483.018 1.83939 30.58 177.8095 
x+3s 49.662 1466.9 72.13146 3.383 30.3 4.091 1693 34.3679 15340 1.488633 11.019 783.293 2.16021 34.69 215.5157 
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{Y{�¹Zn¿Y�,|�Z]�Äf�Y{�ÊËY�v��cY|ÅZ�»����
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��
ÑÑ

��¿{�Â»��ZÀ��Ã|��µZ»�¿��Ë{Z¬»�Ä¸Ì�Â]�ZÆ´¿��{Á|u�®ÌÀ°e�¾ËY��{+SXZe+3S X ��{�Á�� e��Ë��s���Ä]�²¿���¦Ë

|¿Y�Ã|�����

��

²¿����Ë{Z¬»�ÄÀ»Y{� �

�¨À]��+3S�X> ��
�»�«��+2SX/+3S X ��

¾�Á��^���+SX/+2S X ��

¾�Á��{����+SX<��
��

�ZÅ�Ä�¬¿{�Ã�Á�a�¾ËY�ÉZÅ����Ìv»��Y�§Y�¹�¿�Arc Gis�d�Y�Ã|��ÄÌÆe���¾ËY��{�Ã�Á�a29�¶»Z��Ã�Ì¤f»�®e�Ä�¬¿:��������

Ag, As, Au, Ba, Cd, Co, Cs, Cu, Fe, Hg, Mn, Mo, Na, Nb, P, Pb, Sb, Sc, Sn, Sr,Th, Ti, 

Tl, U, V, W, Y, Zn, Zr��Á4���ÄË�ne�Ã�Ì¤f»�|Àq�Ä�¬¿ZÅ�Âf¯Z§�ÉY�]�Ê¸»Z�F1,F2,F3,F4Ã|��º���d�Y�����

{�Ây�Ê»�º�q�Ä]��Ë��{�YÂ»�ZÅ�Ä�¬¿�ÉZ¼ÀÅY���z]��{�����

��/�ZÆ´¿��{Á|uScale) ��  (Color ��Ë{Z¬»�ÄÀ»Y{�Á��

�/����¬¿��{�Äf§���Z°]�ÉZÅ{Z¼¿ÃY���Y�º�Y�ZÅ�Ä�ÉZÅ�Ä¿Â¼¿��Z¬¿�¶v»�,É{Z]M�,ÄÅY�]M�,¾Ì´À��Ê¿Z¯�Á�Ê¼Ì�ÂW��ÉZÆ�Ë|¿Y�,

Ä¯Á�f»�Á�µZ §�½{Z »�,Ê¿| »������

�� ��À��¹Z¿����

�� �Ä�¬¿�Ã�Z¼�����

�� Ä�¬¿�ÄÌÆe�xË�Ze�����

�� Ê�y�Á�É{|���ZÌ¬»�����

�� �cZ�fz»�¶Ë|^e��{�Ã{Z¨f�Y�{�Â»�ºf�Ì��(UTM,Hayford 1909)�� 

��

��

��

��

��

��
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��
ÑÒ

�/�/��ÊËZÌ¼Ì��ÂW��ÉZÆË�ZnÀÅZ¿�s���/��

�Ä»|¬»��� �

�Ä«�Á�Ã{Á|v»��{�����������º«�����d�Y{�]�Ã{Á|v»�¾ËY��{�Äf§ZË���f�³�ÉZÆf§�]M��Y�Ê¼Ì�ÂW��Ä¿Â¼¿�|�����ÄËZa��]

�{Y| e�Ä]�É�Y{�]�Ä¿Â¼¿�º¯Y�e�,ÄÌ·ÁY�É�Y{�]�Ä¿Â¼¿���Å��{�Ä¿Â¼¿����{�É�Y{�]�Ä¿Â¼¿�º¯Y�e��^e�Ä]�Ä¯�Ã{Â]��]�»��f»Â¸Ì¯���ÊuYÂ¿

��Y��Y{�½Â¼Ày�{Y| ed�Y��Y{�Ây�]�É�f�Ì]�����

�{Y| e�,Ã|��¹Zn¿Y�ÉZÆË�Y{�a�Ã{Y{�Á�cZ^�Zv»�ÄËZa��]���a�Ã{Y{�Á�cZ^�Zv»�{�Â»���À���Ä¯�Äf§�³��Y�«�É�Y{�½M�¾Ì]��Y

�ÊËZÌ¼Ì�ÂW��É�ZnÀÅZ¿�ÉZÅ�Ä�¬¿ZÅ���Ì¤f»�Ã|����Y{�a��¶»Z���ZÀ�////////������

Ag, As, Au, Ba, Cd, Co, Cs, Cu, Fe, Hg, Mn, Mo, Na, Nb, P, Pb, Sb, Sc, Sn, Sr, Th, Ti, Tl, 

U, V, W, Y, Zn, Zr�Á4�É�Ä�¬¿�É�Âf¯Z§�,�c�Â�]�33ZnÀÅZ¿�Ä�¬¿�±�]�É��{��¹Á{�|¸m��Y�³�d�Y�Ã|��ÄËY�Y� 

��

�¦Ì�Âe�����ÉZÆË�ZnÀÅZ¿ÊËZÌ¼Ì�ÂW���Ã|»M�d�|]�ÉY�]¿Â³���ZÀ��//½Â³Z���ÉZÅ�µÁ|m�/����d�Y�Ë���Y�«�Ä]����

� �

� �

� �

� �

� �

� �
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� �

� �
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� �
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��

�µÁ|m��ÉZÆË�ZnÀÅZ¿�s���Ag��
��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M� �

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 º«�Ä³�]��fyZ]�Á�[ÂÀm Pll, Plc, Plm,Qt1, 
Plv, Ms,c

URF
��

Co, Cs, Cu, Fe, Hg, Mn, Nb, Pb, Sb, 
Sc, Sn, Th, Ti, Tl, U, V, Zn, F1 

85, (25, 17) 0.62- 0.44 
85,88,88,90,94, 96 97,23, 28, 

29,149,148, 151, 82, 153, 158, 
134, 128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

2 

Ag� �
 

2 
�ÁZyZe����Ì§�Ä³�]�µZ¼�

M]{Z��
Eu,Eig

u, Et
u, 

Eig
tu,OMq, Qt2, 

Qt1,Qc, Plv, Qal 

Co, Cs, Cu, Mn, Ag, As, Ba, Mo, Nb, 
P, Sb, Sc, Ti, Tl, U, W, Y, Zn, Zr, 

F1,(F2, F3, Fe, Pb) 

43,34, 31,68,(48, 49, 50, 
51, 52, 

58,45,44,42,41,40,36,32,30
,69,70,72)��

0.50- 0.41��36, 44, 46, 47, 52, 54, 39, 37, 
73, 70,69,161,164, 115 

¾ÅM�Ã{YÂ¿ZydË�Z]�,,¾Ìf�¸��,�
�,�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��
��
��
 
 
��
��
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�µÁ|m����ÉZÆË�ZnÀÅZ¿�s��As 

��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» Ê·Z»Â¿M�Äm�{ dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 
 

1 
 

�ÁZy�µZ¼��Ze�µZ¼��É�Ä³�]�
{Z]M��Ì§��

Eu,Eig
u, Et

u, Eig
tu,OMq, 

Qt2, Qt1,Qc, Plv, Qal��
Ag, Ba, Co, Cs, Mn, Mo, Nb, 

P, Pb, Sn, Tl, U, W,Y, Zn, 
Zr,F1, F2 

74,31,(73,33,69,7
0,30,32,34,68,71,7

2,171)��
22.46-11.54��

36, 44, 46, 47, 52, 
54, 39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�Ã{YÂ¿Zy�,¾Ìf�¸��,
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»

[����
��

2 1 {Z]M��Ì§�É�Ä³�]��fyZ]�[ÂÀm��
Qc, Ms,c

URF , Mm,sh
URF, 

Qal, Qt2, Plc,m, Plm, 
Mm,c

URF, Mm,sh
URF, Qsm��

F4,(Au) 65,(64,63,66,67) 
18.97-12.62 

 
168, 115, 166, 167, 

62, 170, ,60, 61 

�,¾ÅM�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�,dË�Z]
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,d¿�Z³

[����

3 2 {Á�¤��É�Ä³�]��¯�»��Ms,c
URF - 98��17.09 

94, 96, 97,100, 102, 
106, 107, 90, 88, 85 

�,¾ÅM�Ã{YÂ¿Zy�,��»�Ã{YÂ¿Zy�,d¿�Z³
�¸�fÌ,¾��

4 2 �µZ¼��½Y��Z³�É�Ä³�]��Qt2, Plv, Pll, Qal   
Sb, W, Y, Zn, F2,(As, Cd, 

Nb, P) 
162,(163,164) 15.53-12.02 161 [���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,�»�Ã{YÂ¿Zy��

5 

As 

3 {Á�¤��É�Ä³�]��ÁZy�[ÂÀm��Plc,m, Plm, Qt2, Qt1, Qal Co, Cs, Sb, Sn 122,121,120 13.91-11.69 
118, 119, 120, 121, 

122 
¾ÅM�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�,Ô���

��
��
 
 



 

éí
��

 
��

�µÁ|m����ÉZÆË�ZnÀÅZ¿�s��Au 

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPb)� �Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 2 
�ÁZy�Ze��É�Ä³�]�µZ¼�

{Z]M��Ì§��
Eu,Eig

u, Et
u, Eig

tu,OMq, Qt2, Qt1,Qc, Plv, 
Qal��Na, F4��58,(54,56,50, 69,75) 2.9-2.5 

36, 44, 46, 47, 52, 54, 39, 
37, 73, 70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy

[���Ã{YÂ¿Zy��
��

2 2 
�¯�»��Ze�fyZ]]�³��É�Ä

{Á�¤� ��

Mm,sh
URF, Mm,c

URF, Mm,s
URF, Olm,s, 

OMsl
q.a, OMm,s

q.b, OMl,m
q.c1, OMsh,m 

q.c2, 
OMv

q, OMl2,m2
q.c, OMg

q.d, OMl
q.f, 

OMm
q.e, Qt1��

Na, (Co, Cs, Fe, Hg, Mn, 
Nb, Sb, Th, Ti, Tl, U, V, 

Zn, F1) 

135,(124,140,141,143,144
,147)� 

3.2-2.6 131, 132, 134, 128��
Ë�Z]�»�Ã{YÂ¿Zy�,¾Ìf�¸��,d�,

[���Ã{YÂ¿Zy�,dË�Â·Á�Ìa��

3��2 {Á�¤��É�Ä³�]��ÁZy��
Mm,sh

URF, Mm,c
URF, Mm,s

URF, Olm,s, 
OMsl

q.a, OMm,s
q.b, OMl,m

q.c1, OMsh,m 
q.c2, 

OMv
q, OMl2,m2

q.c, OMg
q.d, OMl

q.f, 
OMm

q.e, Qt1, Qt2��
Sr 114,(84,87) 2.9-2.5��148, 90, 88, 158, 153, 82, 

28, 29,149, 151 

�,�»�Ã{YÂ¿Zy�,¾Ìf�¸��,dË�Z]
[���Ã{YÂ¿Zy�,dË�Â·Á�Ìa��

4 2 Z¼�µ�½Y��Z³�É�Ä³�]��Qt2, Plv, Pll, Qal   P, (Sb, W, Y, F2) 161, (164,165)��3-2.6��161 
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,�»�Ã{YÂ¿Zy

[����

5 3 

�[ÂÀm�fyZ]��É�Ä³�]
�[ÂÀm�Á�{Z]M��Ì§�ÁZy�

½Y��Z³��
Qc, Ms,c

URF , Mm,sh
URF, Qal, Qt2, Plc,m, 

Plm, Mm,c
URF, Mm,sh

URF, Qsm 
As, F4, Cd 61,67,117��3.2- 2.6 

60, 61, 62,115, 167, 168, 
170 

,�»�Ã{YÂ¿Zy,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa��
[���Ã{YÂ¿Zy 

6 

Au 

3 �µZ¼��ÁZy�]�³º«�É�Ä��Qt2, Qt1, Qc, Plc,m, Mm,sh
URF, Mm,s

URF Au, P, Pb 1,4,6,7 2.7-2.6 1, 2, 3, 6,77,78 
�Ã{YÂ¿Zy�,d¿�Z¯�,Ô��,dË�Â·Á�Ìa

�¾ÅM�Ã{YÂ¿Zy�,�»��

��
��
��
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�µÁ|m����ÉZÆË�ZnÀÅZ¿�s��Ba��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M� �
Ä¿Â¼¿�Ã�Z¼� 

��Y|¬»
�Ì¤f»(PPm) 

Ä¿Â¼¿�Ã�Z¼� ÉZÆÌ¿Z¯���Y�Z]� 

1 1 �ÁZy�µZ¼��Ze��fyZ]{Z]M��Ì§�É�Ä³�]���Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, Qt1,Qc, 

Plv, Qal��
As, Co, Cs, Mn, Mo, Nb, 

P, Pb, Sn, Tl, U, W,Y, 
Zn, Zr,F1,F2 

70,73,74,39,(30,3
1,34) 

2876-861.5��
36, 44, 46, 47, 52, 

54, 39, 37, 73, 
70,69,161,164, 

115 

�Ã{YÂ¿ZydË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»

[����
��

2 1 {Z]M��Ì§�É�Ä³�]��ÁZy��Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, Qt1,Qc, 

Plv, Qal��Cu, W, F2��53,(47,48,50,51,5
4) 

1783-657.8  
47, 48, 52, 60, 61, 

62, 51 
�,¾ÅM�Ã{YÂ¿Zy,�»�Ã{YÂ¿Zy dË�Â·Á�Ìa��

3 

Ba 

1 �[ÂÀmy�ÁZ½Y��Z³�É�Ä³�]���Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF 

Cd, Co, Fe, Mn, Nb, Pb, 
Sb, Th, Ti, Tl, U, V,(Mo, 

Na,F1) 
168,(115) 1418,1197 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�Ã{YÂ¿Zy�,¾Ìf�¸��,
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»

��[��
��

��
��
��
��
��
 
��
��
��
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��

 
��
��

�µÁ|m13��ÉZÆË�ZnÀÅZ¿�s��Cd��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ ¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 
Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»(PPm) Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 {Á�¤��É�Ä³�]�¯�»��
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, 

Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Pb, (Mo, Sb)��130,(132,126) 2.68-0.63��- -��

2��1 
�[ÂÀm�ÁZy�É�Ä³�]�

½Y��Z³��Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF 

Ba, Co, Fe, Mn, Nb, Pb, 
Sb, Th, Ti, Tl, U, V,(Au, 

Mo, Na,F1)��
168,(115,169,117,139,145) 2.18-0.59��36, 44, 46, 47, 52, 54, 39, 

37, 73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

3��1 
�[ÂÀm�fyZ]�É�Ä³�]�

{Á�¤���
Plv,Qt1, Qt2, Plm, Qc, Plc,m, 

Mm,sh
URF, Ms,c

URF��Sb 112 1.19��
118, 106, 107,102, 100, 
110, 123, 112, 113, 119, 

120 

,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy�,Ô��
¾ÅM�Ã{YÂ¿Zy 

4 2 �fyZ]º«�É�Ä³�]���Ms,c
URF, Mm

URF, OMl
q.f, OMm,s

q.b, 
OMv

q, OMm
q.e, OMl,m

q.c1,  
Mo, Sr, (Hg, Na, Pb) 28,83,79,(23,81) 1.44-0.59 

28, 29, 148,17, 13, 87, 158, 
21 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy�,d¿�Z³�,
[���Ã{YÂ¿Zy��

5 2 
�[ÂÀm�ÁZy�É�Ä³�]�

º«��
Ms,c

URF, Mm
URF, OMg

q.d, OMv
q, 

OMm,s
q.b, OMsh,m

qc2, OMsl
q.a, 

Plc,m, Plv, Pll, OMl2,m2
q.c��

Mo��9,14,(12) 1.33-0.82 
8, 13, 18, 19, 29, 85,21, 

151, 153, 83,29, 149��
,¾ÅM�Ã{YÂ¿Zy ,�»�Ã{YÂ¿Zy 

Ã{YÂ¿Zy�,dË�Â·Á�Ìa��,d¿�Z³[�����

6 

Cd 

2 
�µZ¼��fyZ]�É�Ä³�]�

½Y��Z³��Qt2, Plv, Pll, Qal   (As, Nb, Sb, W, Y, F2) 163,(164) 1.04,0.66 161 
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,�»�Ã{YÂ¿Zy

[����

��
��
��
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�µÁ|m14��ZÆË�ZnÀÅZ¿�s��ÉCo� �
��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1��1 �fyZ]{Á�¤��É�Ä³�]� Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, 

Qt1 
Cs, Fe, Hg, Mn, Nb, Sb, Th, Ti, 

Tl, U, V, Zn, F1,(Au) 
143,(141,147)��53.05��139, 140, 145, 138, 131, 128, 

134,  

�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]¾ÅM�Ã{YÂ¿Zy�  ��

2 1 
�Á�º«�É�Ä³�]��fyZ]

�ÁZy{Á�¤��É�Ä³�]���
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, 

Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Cs, Cu, Fe, Hg, Mn, Nb, Pb, 
Sb, Sc, Sn, Th, Ti, Tl, U, V, Zn, 

F1 
85,(86,25,26,95,93,120) 49.9-22.62 

85,88,88,90,94, 96 97,23, 28, 
29,149,148, 151, 82, 153, 158, 

134, 128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

3 2��º«�É�Ä³�]�[ÂÀm��
Ms,c

URF, Mm
URF, OMg

q.d, OMv
q, 

OMm,s
q.b, OMsh,m

qc2, OMsl
q.a, 

Plc,m, Plv, Pll, OMl2,m2
q.c 

 Cs, Fe, Hg, Mn,(Ag, Nb, Sb, Th, 
Ti, Tl, U, V, Zn, F1)��17,(15) 30.97,27.28��8, 13, 18, 19, 29, 85,21, 151, 

153, 83,29, 149��

,¾ÅM�Ã{YÂ¿Zy ,�»�Ã{YÂ¿Zy 

�Ã{YÂ¿Zy�,dË�Â·Á�Ìa��,d¿�Z³
[����

4 2 
�[ÂÀmZ]�fy�É�Ä³�]�

½Y��Z³��Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF 

Ba, Cd, Fe, Mn, Nb, Pb, Sb, Th, 
Ti, Tl, U, V,(Mo, Na,F1) 

168,115 34.25,32.06 
36, 44, 46, 47, 52, 54, 39, 37, 

73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y[��

��

5 

Co 

2 
��Ì§�É�Ä³�]�µZ¼�

{Z]M��
Eu,Eig

u, Et
u, Eig

tu,OMq, Qt2, 
Qt1,Qc, Plv, Qal 

Ag, Cs, Cu, Mn, Nb, P, Sb, Sc, 
Ti, Tl, U, W, Y, Zn, Zr, F1,(F2, 

F3)��
43,(31,35,37,39,40,42,45

,57,59,74,75) 
33.97-22.55 

36, 44, 46, 47, 52, 54, 39, 37, 
73, 70,69,161,164, 115 

{YÂ¿ZydË�Z]�,¾ÅM�Ã�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��
 
��
��
��
 
��
 



 

êç
��

��
��
��
��

�µÁ|m15��ÉZÆË�ZnÀÅZ¿�s�� Cs��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 
Ä¿Â¼¿�Ã�Z¼� ��Y|¬»

�Ì¤f»(PPm) 
¼¿�Ã�Z¼�Ä¿Â ���Y�Z]�ÉZÆÌ¿Z¯ 

1 
1��

 

�Á�º«�É�Ä³�]��fyZ]�ÁZy�É�Ä³�]�
{Á�¤���

Pll, Plm, Plc,m, Mm,sh
URF, 

Ms,c
URF, Qt2, Qt1, ��

�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cu, Fe, Hg, Mn, Nb, Pb, 
Sb, Sc, Sn, Th, Ti, Tl, U, V, Zn, 

F1 

85,(25,26,86,93,95,1
20) 

25.45-8.93��
85,88,88,90,94, 96 

97,23, 28, 29,149,148, 
151, 82, 153, 158, 134, 

128, 131 

�,[���Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy��

2 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1��

Co, Fe, Hg, Mn, Nb, Sb, Th, Ti, 
Tl, U, V, Zn, F1,(Au)��143,(141,147) 25.16-11.69 

139, 140, 145, 138, 131, 
128, 134,  

,dË�Z]�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy�Ã{YÂ¿Zy�
¾ÅM  ��

3 2 {Z]M��Ì§�É�Ä³�]�µZ¼���Eu,Eig
u, Et

u, Eig
tu,OMq, 

Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cu, Mn, Nb, P, Sb, Sc, 
Ti, Tl, U, W, Y, Zn, Zr, F1,(F2, 

F3) 
43,(40,39,31,74) 13.33-9.28 

36, 44, 46, 47, 52, 54, 
39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�Ã{YÂ¿Zy�,¾Ìf�¸��,
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»��

��

4 

Cs 

2 º«�É�Ä³�]�[ÂÀm��

Ms,c
URF, Mm

URF, 
OMg

q.d, OMv
q, 

OMm,s
q.b, OMsh,m

qc2, 
OMsl

q.a, Plc,m, Plv, Pll, 
OMl2,m2

q.c 

Co, Fe, Hg, Mn,(Ag, Nb, Sb, Th, 
Ti, Tl, U, V, Zn, F1)��17,(15) 13.49-10.69 

8, 13, 18, 19, 29, 85,21, 
151, 153, 83,29, 149��

,¾ÅM�Ã{YÂ¿Zy ,�»�Ã{YÂ¿Zy ��,d¿�Z³
[���Ã{YÂ¿Zy�,dË�Â·Á�Ìa��

 
 
� �
 
 
��
��



 

êè
��
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� �
� �
� �
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� �
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� �
� �
� �

�µÁ|m16��ÉZÆË�ZnÀÅZ¿�s�� Cu� �

Ä¿Â¼¿Ê¼Ì�ÂW��ÉZÅ� ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» Ê·Z»Â¿M�Äm�{ dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 {Z]M��Ì§�É�Ä³�]�µZ¼���Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, Qt1,Qc, Plv, 

Qal 
(Ba, W, F2, Fe, Sc, Y, F3, Ag, 

P, Pb, Sn, Zn) 

43,51,(48,49,50,53,54,55,56,57
,58,59,76,42,45,44,41,40,39,37,

31,32,33,34,73,75)��
66.48-44.52��

36, 44, 46, 47, 
52, 54, 39, 37, 

73, 
70,69,161,164, 

115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dË�Â·Á�Ìa�,�»
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y

[����

2 

Cu� �

1��
�Á�º«�É�Ä³�]��fyZ]�ÁZy�
{Á�¤��É�Ä³�] 

Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM��

Ag, Co, Cs, Fe, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Th, Ti, Tl, U, V, 

Zn, F1 
150,(23,85)��60.72-43.34 

85,88,88,90,94
, 96 97,23, 28, 

29,149,148, 
151, 82, 153, 

158, 134, 128, 
131 

�,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,¾Ìf�¸�
�»�Ã{YÂ¿Zy�,[����

� �
��
��
��
 
 
��
��



 

êé
��

 
��
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��
��

�µÁ|m17��ÉZÆË�ZnÀÅZ¿�s��Fe��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�Á�º«�É�Ä³�]��fyZ]�ÁZy�
{Á�¤��É�Ä³�]��

Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, 
Qt2, Qt1, ��

�OMÉZÅ�|uYÁ�Á� 

Ag, Co, Cs, Cu, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Th, Ti, Tl, U, V, 

Zn, F1 
85,86,93,25,(26,95,23) 325750-71000 

85,88,88,90,94, 96 97,23, 28, 
29,149,148, 151, 82, 153, 

158, 134, 128, 131 

Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy�
�»�Ã{YÂ¿Zy�,[����

2 1 �[ÂÀm�Ä³�]º«�É��
Ms,c

URF, Mm
URF, OMg

q.d, OMv
q, 

OMm,s
q.b, OMsh,m

qc2, OMsl
q.a, 

Plc,m, Plv, Pll, OMl2,m2
q.c 

Co, Cs, Hg, Mn,(Ag, Nb, Sb, 
Th, Ti, Tl, U, V, Zn, F1)��17,15,(11,18) 112000-71100��8, 13, 18, 19, 29, 85,21, 151, 

153, 83,29, 149��
Zy,¾ÅM�Ã{YÂ¿ ,�»�Ã{YÂ¿Zy 

[���Ã{YÂ¿Zy�,dË�Â·Á�Ìa��,d¿�Z³��

3��1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, 

Qt1��
Co, Cs, Hg, Mn, Nb, Sb, Th, 

Ti, Tl, U, V, Zn, F1,(Au)��143,(141,147)��85220-72520��139, 140, 145, 138, 131, 128, 
134,  

Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy�,�»�
,dË�Z]¾ÅM�Ã{YÂ¿Zy�  ��

4 1 
�[ÂÀm�ÁZy�É�Ä³�]�

½Y��Z³��Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��Ba, Cd, Co, Mn, Nb, Pb, Sb, 

Th, Ti, Tl, U, V,(Mo, Na,F1)��115,168 82430,81850 
36, 44, 46, 47, 52, 54, 39, 37, 

73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
YÂ¿Zy�,dË�Â·Á�Ìa�,�»�Ã{

[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

5��1 �ÁZy{Z]M��Ì§�É�Ä³�]���Qt2, Qt1, Qc, OMq, Eig,t
U, Eab

U, 
EU, Eig

U��Sc, Y, F3, Ag, Cu, P, Pb��49 82470 46, 47, 52, 51 
,¾ÅM�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�

dË�Â·Á�Ìa��

6 

Fe 

 �µZ¼��Ä³�]º«�É��Qt2, Qt1, Qc, Plc,m, Mm,sh
URF, 

Mm,s
URF 

Na, Sn 3��81670 3, 2, 1, 6 
,¾ÅM�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�

Ô��,d¿�Z³��

��
��



 

êê
��
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��
��
��
��
��

�µÁ|m18��ÉZÆË�ZnÀÅZ¿�s��Hg��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� �Z]�ÉZÆÌ¿Z¯���Y 

1 1 
�Á�º«�É�Ä³�]��fyZ]�ÁZy�É�Ä³�]�
{Á�¤���

Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, 
Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM��

Ag, Co, Cs, Cu, Fe, Mn, Nb, Pb, Sb, 
Sc, Sn, Th, Ti, Tl, U, V, Zn, F1,(Hg, 

Na, Sr) 

85,(82,83,149,151,25,86,
93,95,125,126,127) 

0.2481-0.1546 

85,88,88,90,94, 
96 97,23, 28, 
29,149,148, 

151, 82, 153, 
158, 134, 128, 

131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy

�»��

2 2 {Á�¤��É�Ä³�]��fyZ]��Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, 

Qt1��
Co, Cs, Fe, Mn, Nb, Sb, Th, Ti, Tl, 

U, V, Zn, F1,(Au)��143,(139,141,142,147)��0.2155-0.1531��
139, 140, 145, 
138, 131, 128, 

134,  

�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]�,�»�Ã{YÂ¿Zy�
¾ÅM  ��

3��3���[ÂÀm�Ä³�]º«�É��
Ms,c

URF, Mm
URF, OMg

q.d, OMv
q, 

OMm,s
q.b, OMsh,m

qc2, OMsl
q.a, 

Plc,m, Plv, Pll, OMl2,m2
q.c��

Co, Cs, Fe, Mn,(Ag, Nb, Sb, Th, Ti, 
Tl, U, V, Zn, F1)��17,15��0.1711-0.1558��

8, 13, 18, 19, 
29, 85,21, 151, 
153, 83,29, 149��

,¾ÅM�Ã{YÂ¿Zy �Ã{YÂ¿Zy
,�» ��,d¿�Z³

[���Ã{YÂ¿Zy�,dË�Â·Á�Ìa��

4 3 �[ÂÀm�fyZ]{Á�¤��É�Ä³�]���Plc,m, Plm, Qt2, Qt1, Qal Sn, Sb 
100,102,103, 

104,105,106,108,109 
0.1822-0.1576 

118, 106, 
107,102, 100, 
110, 123, 112, 
113, 119, 120 

�,�»�Ã{YÂ¿Zy�,Ô�
,dË�Â·Á�Ìa¾ÅM�Ã{YÂ¿Zy� 

5 

Hg 

� �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]���Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF 

Ba, Cd, Co, Fe,Hg, Sb,Th, Ti, Tl, U, 
V, F1��115 0.1582 

36, 44, 46, 47, 
52, 54, 39, 37, 

73, 
70,69,161,164, 

115��

M�Ã{YÂ¿ZydË�Z]�,¾Å�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

 



 

êë
��

� �
� �

�µÁ|m19��ÉZÆË�ZnÀÅZ¿�s��Mn 

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ]�ÉZÆÌ¿Z¯���Y�Z 

1 1 
�Á�º«�É�Ä³�]��fyZ]�ÁZy�É�Ä³�]�
{Á�¤���

Pll, Plm, Plc,m, Mm,sh
URF, 

Ms,c
URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Nb, Pb, Sb, Sc, 
Sn, Th, Ti, Tl, U, V, Zn, F1 

85,93,(86,25,26,95) 2797-1260��

85,88,88,90,94, 96 
97,23, 28, 

29,149,148, 151, 
82, 153, 158, 134, 

128, 131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy

�»��

2 1 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]���Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF 
Ba, Cd, Co, Fe, Nb, Pb, Sb, Th, Ti, Tl, U, 

V,(Mo, Na,F1) 
169,168,115 2569-2076 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

3 1 {Á�¤��É�Ä³�]��fyZ]��Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1��

Co, Cs, Fe, Hg, Nb, Sb, Th, Ti, Tl, U, V, 
Zn, F1,(Au)��143,(141,147) 2272-1357 

139, 140, 145, 
138, 131, 128, 

134,  

�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]�,�»�Ã{YÂ¿Zy�
¾ÅM  ��

4 2 {Z]M��Ì§�É�Ä³�]�µZ¼���Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, 

Qt1,Qc, Plv, Qal 
Ag, Co, Cs, Cu, Nb, P, Sb, Sc, Ti, Tl, U, 

W, Y, Zn, Zr, F1,(F2, F3) 

43,31, 
69,75,(45,42,40,39,37,34,3

2,74,57,51,50,48) 
1672-1226 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

5 

Mn 

2 �[ÂÀm�Ä³�]º«�É��
Ms,c

URF, Mm
URF, OMg

q.d, 
OMv

q, OMm,s
q.b, OMsh,m

qc2, 
OMsl

q.a, Plc,m, Plv, Pll, 
OMl2,m2

q.c 

Co, Cs, Fe, Hg,(Ag, Nb, Sb, Th, Ti, Tl, U, 
V, Zn, F1)��17,15 1524-1226 

8, 13, 18, 19, 29, 
85,21, 151, 153, 

83,29, 149��

,¾ÅM�Ã{YÂ¿Zy �Ã{YÂ¿Zy
,�» ��,d¿�Z³

�Ã{YÂ¿Zy�,dË�Â·Á�Ìa
[����

��
��
��
��
��



 

êì
��

 
 
� �
��
 
 
 

�µÁ|m20��ÉZÆË�ZnÀÅZ¿�s��Mo� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿��¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 
¦Ë{���
 

�Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ÆÌ·Z»Â¿MZÅ�Ì¤f»��´Ë{�ÉZ 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»(PPm) Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�¯�»�[ÂÀm�Ze�{Á�¤��É�Ä³�]��ÁZy�Ä³�]�

º«�É��
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, 

Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Cd, Sr,(Pb, Mo, Sb) 
133, 20,28,80,79 

(134,130, 21, 22, 150, 
151, 81, 27, 14)� �

8.54-1.23 

148, 90, 88, 
131, 134, 
128, 158, 

153, 82, 28, 
29,149, 151 

�Ã{YÂ¿Zy�,¾Ìf�¸��,dË�Z]
�Ã{YÂ¿Zy�,dË�Â·Á�Ìa�,�»

[����

2 1 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]���Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��(Ba, Cd, Co, Fe, Mn, Nb, Pb, Sb, 

Th, Ti, Tl, U, V) 
169,(168) 2.58-1.36 

36, 44, 46, 
47, 52, 54, 
39, 37, 73, 

70,69,161,16
4, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

3 

Mo� �

1 {Z]M��Ì§�É�Ä³�]�µZ¼���Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, 

Qt1,Qc, Plv, Qal��
Ag, As, Ba, Co, Cs, Cu, Mn, Nb, 
Pb, Sb, Ti, Tl, U,W, Y, Zn, F1 

31,(74,73,35,71,72,171) 1.99-1.17��

36, 44, 46, 
47, 52, 54, 
39, 37, 73, 

70,69,161,16
4, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

� �
� �
��
��
��
� �
��
��
��
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� �
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� �
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�µÁ|m21��¿�s��ÉZÆË�ZnÀÅZNa� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 
¦Ë{�� �
 

�Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�¯�»�[ÂÀm�Ze�{Á�¤��É�Ä³�]��ÁZy�Ä³�]�

º«�É��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM��

Au,(Hg, Pb, Sr) 
27,29,83,(18,136,140,150,
23,26,82,87,89,92,129,131,

135,138,141,153,155) 
56610-20900) 

148, 90, 88, 131, 134, 
128, 158, 153, 82, 28, 

29,149, 151 

�Ã{YÂ¿Zy�,¾Ìf�¸��,dË�Z]
�Ã{YÂ¿Zy�,dË�Â·Á�Ìa�,�»

[����

2��1 
[ÂÀm��ÁZy�Ä³�]�µZ¼��Ze�½Y��Z³�É�Ä³�]�

º«�É��
Qt2, Qt1, Qc, Plc,m, Mm,sh

URF, 
Mm,s

URF 

Au, P, Pb, Fe, Na(Sn, Ba, Cd, Co, 
Hg, Mn, Nb, Sb, Th, Ti, Tl, U, V, 

F1) 
3,4,(169,2,77,168,115) 33760-20840 

36, 44, 46, 47, 52, 54, 
39, 37, 73, 

70,69,161,164, 115��

Ë�Z]�,¾ÅM�Ã{YÂ¿Zyd�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

3 

Na 

1 �µZ¼��ÁZy{Z]M��Ì§�É�Ä³�]���Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, 

Qt1,Qc, Plv, Qal��Au, F4 35,(68,46)��34650-2120) 
36, 44, 46, 47, 52, 54, 

39, 37, 73, 
70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
Ã{YÂ¿Zy�,¾Ìf�¸��,�»�

�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa
[���Ã{YÂ¿Zy��

��
� �
��
��
��
��
��
��
��



 

êî
��

 
 
� �
��
��
��
 

�µÁ|m22��ÉZÆË�ZnÀÅZ¿�s��Nb� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 
¦Ë{�� �
 

�Ì¤f» Ê·Z»Â¿M�Äm�{ dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�¯�»�[ÂÀm�Ze�{Á�¤��É�Ä³�]��ÁZy�É�Ä³�]�

º«��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, 
Pb, Sb, Sc, Sn, Th, Ti, Tl, U, 

V, Zn, F1 

85, 143, (25, 17, 15, 26, 
86, 93, 141, 147)� �53.10-23.83 

85,88,88,90,94, 96 
97,23, 28, 29,149,148, 
151, 82, 153, 158, 134, 

128, 131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy

�»��

2 2 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF��
Ba, Cd, Co, Fe,Hg, Mn, Pb, 

Sb, Th, Ti, Tl, U, V,(Mo, 
Na,F1)��

168,115 31.63,30.42 
36, 44, 46, 47, 52, 54, 

39, 37, 73, 
70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

3 

Nb 

2 
��µZ¼��ÁZy�µZ¼��Ze�{Z]M��Ì§�É�Ä³�]�

½Y��Z³ 
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal��

Ag, Co, Cs, Cu, Mn, P, Sb, 
Sc, Ti, Tl, U, W, Y, Zn, Zr, 
F1,(F2, F3, Cd, As, Ag, As, 

Ba, Mo, Nb, Pb) 

43,(45,44,42,40,39,37,34
,31,74,171,162,163)��32.84-19.30��

36, 44, 46, 47, 52, 54, 
39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

��
��
��
��
��
��
 
��
 
 
 



 

ëå
��

��
��
��
��
��
��
��

�µÁ|m23��ÉZÆË�ZnÀÅZ¿�s��P� �
� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{�� �
 

�Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
��µZ¼��ÁZy�µZ¼��Ze�{Z]M��Ì§�É�Ä³�]�

½Y��Z³��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal��

Ag, Co, Cs, Cu, Mn, Nb, Sb, Sc, Ti, 
Tl, U, W, Y, Zn, Zr, F1,(F2, F3, Au, 

P, As, Fe) 

39,(45,44,43,42,41,40,37,3
5,34,75,68,69,70,38,36,32,
30,74,71,72,171,53,51,50,4

9,47,161,163,164,165) 

1662-774 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

2 

P 

1 �µZ¼�º«�É�Ä³�]��Qt2, Qt1, Qc, Plc,m, 
Mm,sh

URF, Mm,s
URF��P 1 3380 � ���

��
��
 
 
 
 
 
 
 
 
� �
��
��
��



 

ëæ
��

��
��
��
��
��
 
 

�µÁ|m24��ÉZÆË�ZnÀÅZ¿�s��Pb� �
� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 
¦Ë{�� �
 

�Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�[ÂÀm�ÁZy�É�Ä³�]�

½Y��Z³��
Qc, Qt1, Qt2, Plc,m, 

Qsm,  Mm,c
URF��

Ba, Cd, Co, Fe, Mn, Nb, Sb, Th, 
Ti, Tl, U, V,(Mo, Na,F1, Hg) 

169,168,(115) 176,70.28 
36, 44, 46, 47, 52, 54, 39, 37, 

73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

2 1 

�¯�»�{Á�¤��É�Ä³�]�
�[ÂÀm�Ze�ÁZy�Ä³�]�

º«�É��

Pll, Plm, Plc,m, 
Mm,sh

URF, Ms,c
URF, 

Qt2, Qt1, ��
Å�|uYÁ�Á��ÉZOM��

Ag, Co, Cd, Cs, Cu, Fe, Hg, Mn, 
Nb, Sb, Pb,Sc, Sn, Th, Ti, Tl, U, 

V, Zn, F1,(Na, Mo, Sr)��
86,23,130(24,85,30,9,149,83,132,137,

145) 
146.7-41.12 

85,88,90,94, 96 97,23, 28, 
29,149,148, 151, 82, 153, 158, 

134, 128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
Zy�,[���»�Ã{YÂ¿��

3 1 
��µZ¼��µZ¼��Ze�ÁZy�

{Z]M��Ì§�É�Ä³�]��
EU,Eig

U, Et
U, 

Eig,t
U,OMq, Qt2, 

Qt1,Qc, Plv, Qal 

As, Ba, Co, Cs, Mn, Mo, Nb, P, 
Sn, Tl, U, W,Y, Zn, Zr,F1,( Ag, 

Cu, Sb, Ti, F2) 

74,(32,33,34,51,56,57,58,39,31,30,73,
75) 

94.57-41.64��36, 44, 46, 47, 52, 54, 39, 37, 
73, 70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

4 

Pb 

2 
�É�Ä³�]��ÁZy�µZ¼�

º«��
Qt1, Qt2 , Qal, 

Mc,s
URF��Au 7,(6) 59.91,42.9 6 �»�Ã{YÂ¿Zy 

 
 
 
��
 
��



 

ëç
��

 
 
 
 

�µÁ|m25��ÉZÆË�ZnÀÅZ¿�s��Sb� �
��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� 

�Z]�ÉZÆÌ¿Z¯
���Y 

1 1 
�¯�»�[ÂÀm�Ze�{Á�¤��É�Ä³�]��ÁZy�

º«�É�Ä³�]� �
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM��

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, Pb, Sc, Sn, 
Th, Ti, Tl, U, V, Zn, F1,(Sb, Cd, Sb) 

85,86,143,(17,15,141,14
7,130) 

6.02-2.06 

85,88,88,90,94
, 96 97,23, 28, 
29,149,148, 

151, 82, 153, 
158, 134, 128, 

131 

�,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,¾Ìf�¸�
�Ã{YÂ¿Zy�,[��

�»��

2 1 �[ÂÀm�ÁZyÉ�Ä³�]�½Y��Z³���Qc, Qt1, Qt2, Plc,m, Qsm, 
 Mm,c

URF��
Ba, Cd, Co, Fe,Hg, Mn, Nb, Pb, Th, Ti, Tl, 

U, V,(Mo, Na,F1) 
168,115 4.22,3.49 

36, 44, 46, 47, 
52, 54, 39, 37, 

73, 
70,69,161,164, 

115��

�,¾ÅM�Ã{YÂ¿Zy
dË�Z]�,¾Ìf�¸��,

�,�»�Ã{YÂ¿Zy
�,dË�Â·Á�Ìa
�,dÌÀ^Ìf�Y
[���Ã{YÂ¿Zy��

3 2 
��µZ¼��ÁZy�Ze�{Z]M��Ì§�É�Ä³�]�

½Y��Z³�µZ¼���
EU,Eig

U, Et
U, 

Eig,t
U,OMq, Qt2, Qt1,Qc, 

Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sc, Ti, Tl, U, W, 
Y, Zn, Zr, F1, As, Ba, Mo, Pb, (F2, F3, Au, 

P, Sb, Cd, As)��
43,31,(40,39,37,34,32,30
,171,161,162,163,164) 

3.22-2.04 

36, 44, 46, 47, 
52, 54, 39, 37, 

73, 
70,69,161,164, 

115 

�,¾ÅM�Ã{YÂ¿Zy
dË�Z]�,¾Ìf�¸��,

�,�»�Ã{YÂ¿Zy
�,dË�Â·Á�Ìa
�,dÌÀ^Ìf�Y

4 

Sb 

3 �[ÂÀm�fyZ]{Á�¤��É�Ä³�]���Plc,m, Plm, Qt2, Qt1, Qal As, Co, Cs, Cd, Sn, Hg��102,106,110,111,112, 
120 

2.61-2.06 
118, 119, 120, 

121, 122 

�Ã{YÂ¿Zy�,Ô�
�Ã{YÂ¿Zy�,�»

¾ÅM��

��
��



 

ëè
��

��
��
��
��
��
��
 
 
 
 

�µÁ|m ����ÉZÆË�ZnÀÅZ¿�s��Sc� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼�� �
��Y|¬»
�Ì¤f»

(PPm) 

Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 ��ÁZy{Z]M��Ì§�É�Ä³�]�µZ¼��Ze� 
EU,Eig

U, Et
U, 

Eig,t
U,OMq, Qt2, 

Qt1,Qc, Plv, Qal��

Ag, Cu, Fe, Mn, Nb, P, Pb, Y, F3,( 
Co, Cs, Zn, Zr, Sb, Ti, Tl, U, W, F2, 

F1, Sn)��

49, (57, 43, 48, 50, 51, 52, 54, 55, 
56,58, 59, 76, 42, 41, 40, 39, 37, 36, 

35, 75) 

32.36- 
20.84 

36, 44, 46, 
47, 52, 54, 
39, 37, 73, 

70,69,161,16
4, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

2 

Sc��

� {Á�¤��É�Ä³�]�ÁZy��
Pll, Plm, Plc,m, 

Mm,sh
URF, Ms,c

URF, 
Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, Pb, 
Sb, Sn, Th, Ti, Tl, U, V, Zn, F1 

93,(95, 85, 86) 
25.49- 
20.87 

85,88,88,90,
94, 96 97,23, 

28, 
29,149,148, 

151, 82, 153, 
158, 134, 
128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

� �
 
 
 
��
 
 
��
��
 
 



 

ëé
��

�µÁ|m����ÉZÆË�ZnÀÅZ¿�s��Sn� �
��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ·Z»Â¿MZÅ�Ì¤f»��´Ë{�ÉZÆÌ 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 {Á�¤��É�Ä³�]�ÁZy�[ÂÀm��Plc,m, Plm, Qt2, Qt1, Qal��As 121 5.2 
118, 119, 120, 121, 

122 

�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�,Ô�
¾ÅM��

2 1 µZ¼�³�]�º«�É�Ä��Qt2, Qt1, Qc, Plc,m, 
Mm,sh

URF, Mm,s
URF��Fe, Na 5,(3) 5- 3.3 3 

�Ã{YÂ¿Zy�,�»�Ã{YÂ¿Zy�,Ô�
¾ÅM��

3 1 {Z]M��Ì§�É�Ä³�]��ÁZy��Eu,Eig
u, Et

u, Eig
tu,OMq, 

Qt2, Qt1,Qc, Plv, Qal��Sn, Sc, Cu, W,Zn, F3��55,(46, 47, 50) 4.8- 3.2 
46, 47, 52, 51,  60, 

61��
,dË�Â·Á�Ìa Â¿Zy�,¾ÅM�Ã{Y

�»�Ã{YÂ¿Zy��

4 2 {Z]M��Ì§�É�Ä³�]�µZ¼��Ze��ÁZy�µZ¼���
EU,Eig

U, Et
U, 

Eig,t
U,OMq, Qt2, Qt1,Qc, 

Plv, Qal 

As, Ba, Co, Cs, Mn, Mo, Nb, 
P, Pb, Tl, U, W,Y, Zn, 

Zr,F1,F2 
44, 45,74, (70) 3.8- 3.1 37, 36, 39, 73, ��

,dË�Z]�,¾ÅM�Ã{YÂ¿Zy 

,�»�Ã{YÂ¿Zy�,,¾Ìf�¸� 

YÂ¿Zy[���Ã{��

5 2 �Ze{Á�¤��É�Ä³�]�¯�»�fyZ]º«�É�Ä¯�]���
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, 
Nb, Pb, Sb, Sc,Th, Ti, Tl, U, 

V, Zn, F1 

131, 127, 125,(126,91, 95, 
85, 84) 3.6- 3.2 

85,88,88,90,94, 96 
97,23, 28, 

29,149,148, 151, 82, 
153, 158, 134, 128, 

131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy��

6 

Sn 

2 �[ÂÀm�fyZ]{Á�¤��É�Ä³�]���Plc,m, Plm, Qt2, Qt1, Qal (Hg, Sb) 105,102, (106, 103, 100) 4- 3.2 
118, 106, 107,102, 
100, 110, 123, 112, 

113, 119, 120 

�Ìa�,�»�Ã{YÂ¿Zy�,Ô�,dË�Â·Á�
¾ÅM�Ã{YÂ¿Zy 

��
��



 

ëê
��
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��
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��
��

�µÁ|m28��ÉZÆË�ZnÀÅZ¿�s��Sr� �
��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»(PPm) Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�[ÂÀm�ÁZy�º«�É�Ä³�]�

{Á�¤��É�Ä³�]�µZ¼��Ze��

Pll, Plm, Plc,m, 
Mm,sh

URF, Ms,c
URF, Qt2, 

Qt1, ��
�ÉZÅ�|uYÁ�Á�OM��

Au,(Cd, Mo, Hg, Na, Pb) 
156, 136, 27,(150, 151, 114, 28, 29, 24, 22, 20, 
21, 94,12, 13, 87,88,79, 80, 81, 83, 154, 153, 

157, 159, 160, 134,133, 132,131) 
2154- 915 

148, 90, 88, 158, 
153, 82, 28, 29,149, 

151 

�Ã{YÂ¿Zy�,¾Ìf�¸��,dË�Z]
�Ã{YÂ¿Zy�,dË�Â·Á�Ìa�,�»

[����

2 

Sr 

1 �ÁZy½Y��Z³�É�Ä³�]���Qc, Qt1, Qt2, Plc,m, 
Qsm,  Mm,c

URF��� 167 1804 167 �»�Ã{YÂ¿Zy��

��
��
��
��
��
��
��
��
��



 

ëë
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��

�µÁ|m29��ÉZÆË�ZnÀÅZ¿�s��Th� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ¿MZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�[ÂÀm�ÁZy�µZ¼��Ze�º«�É�Ä³�]�

{Á�¤��É�Ä³�]��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Ti, Tl, U, V, Zn, F1 

85,(93, 86, 25, 26, 95, 
17, 15, 11) 

56.17-  18.51 

85,88,88,90,94, 96 
97,23, 28, 

29,149,148, 151, 82, 
153, 158, 134, 128, 

131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy��

2 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1 

Co, Cs, Fe, Hg, Mn, Nb, Sb, Ti, Tl, 
U, V, Zn, F1,(Au)��143,(141, 147) 45.15- 23.57 

139, 140, 145, 138, 
131, 128, 134,  

�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]�,�»¾ÅM�Ã{YÂ¿Zy�  ��

3 

Th 

2 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF��
Ba, Cd, Co, Fe, Hg, Mn, Nb, Pb, 

Sb, Ti, Tl, U, V,(Mo, Na,F1) 
168, 115 32.01, 32.96 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 

70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

 
� �
� �
 
 
 



 

ëì
��

 
��
� �
� �
� �

�µÁ|m30��ÉZÆË�ZnÀÅZ¿�s��Ti� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

{�¦Ë �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1 

Co, Cs, Fe, Hg, Mn, Nb, Sb, Th, Tl, 
U, V, Zn, F1,(Au) 

143,(141, 147) 17240-9079 
139, 140, 145, 138, 

131, 128, 134,  

�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]�,�»�Ã{YÂ¿Zy�
¾ÅM  ��

2 1 
�[ÂÀm�ÁZy�µZ¼��Ze�º«�É�Ä³�]�

{Á�¤��É�Ä³�]��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Th, Tl, U, V, Zn, F1 

85,(86, 93, 25,26,95, 17, 
15, 11) 

29605-7747 

85,88,88,90,94, 96 
97,23, 28, 29,149,148, 
151, 82, 153, 158, 134, 

128, 131 

�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy

�»��

3 2 �ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF��
Ba, Cd, Co, Fe, Hg, Mn, Nb, Pb, 
Sb, Th, Ti, Tl, U, V,(Mo, Na,F1) 

168, 115 13740-11860 
36, 44, 46, 47, 52, 54, 

39, 37, 73, 
70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

4 

Ti 

2 
µZ¼���Ì§�É�Ä³�]�µZ¼��Ze��ÁZy�

{Z]M��
Eu,Eig

u, Et
u, Eig

tu,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sb, Sc, 
Tl, U, W, Y, Zn, Zr, F1,(F2, F3, Ag, 

As, Ba, Mo, Pb, Ti)��
43,(45, 40, 39, 31)��11660- 7619 

36, 44, 46, 47, 52, 54, 
39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

� �
 
 
 
 
 
��



 

ëí
��

��
��
��
��
 
 
 
 

�µÁ|m31��ÉZÆË�ZnÀÅZ¿�s��Tl� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1 

Co, Cs, Fe, Hg, Mn, Nb, Sb, 
Th, Ti, U, V, Zn, F1,(Au) 

143,(141, 147) 1.84-1.23 
139, 140, 145, 138, 131, 

128, 134,  

,dË�Z]�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy�
¾ÅM�Ã{YÂ¿Zy  ��

2 1 
�[ÂÀm�ÁZy�µZ¼��Ze�º«�É�Ä³�]�

{Á�¤��É�Ä³�]��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, 
Nb, Pb, Sb, Sc, Sn, Th, Ti, U, 

V, Zn, F1 
85,(86, 93, 25 ,95, 17) 1.79- 1.18 

85,88,88,90,94, 96 97,23, 
28, 29,149,148, 151, 82, 
153, 158, 134, 128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

3 2 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF��
Ba, Cd, Co, Fe, Hg, Mn, Nb, 

Pb, Sb, Th, Ti, U, V,(Mo, 
Na,F1) 

115, 168 1.34, 1.31 
36, 44, 46, 47, 52, 54, 39, 

37, 73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy

[���Ã{YÂ¿Zy��

4 

Tl 

2 
�É�Ä³�]�µZ¼��Ze��ÁZy�µZ¼�

{Z]M��Ì§��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, 
Sb, Sc, Ti, U, W, Y, Zn, Zr, 
F1,(F2, F3, As, Ba, Mo, Pb)��

43,(45, 40, 39, 31, 74, 
59, 57)��1.40- 1.13 

36, 44, 46, 47, 52, 54, 39, 
37, 73, 70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy

[���Ã{YÂ¿Zy��
��

� �
� �
� �
 
 
 



 

ëî
��

��
 
 

�µÁ|m32��ÉZÆË�ZnÀÅZ¿�s��U� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» ÂfÌ·É�Â·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 �[ÂÀm�ÁZy{Á�¤��É�Ä³�]�µZ¼��Ze�º«�É�Ä³�]���
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Th, Ti, Tl, V, Zn, F1 

85,(86, 93, 25 ,95, 
15, 17) 

13.91- 5.96 

85,88,88,90,94, 96 
97,23, 28, 

29,149,148, 151, 
82, 153, 158, 134, 

128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

2 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1 

Co, Cs, Fe, Hg, Mn, Nb, Sb, Th, Ti, 
Tl, V, Zn, F1,(Au) 

143,(141, 147) 12.73- 6.52 
139, 140, 145, 
138, 131, 128, 

134,  

�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]¾ÅM�Ã{YÂ¿Zy�  ��

3 2 �[ÂÀm�ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  
Mm,c

URF��
Ba, Cd, Co, Fe, Mn, Nb, Pb, Sb, Th, 

Ti, Tl, V,(Mo, Na,F1) 
168,169, 115 10.78- 8.43  

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

4 

U 

2 {Z]M��Ì§�É�Ä³�]�µZ¼��Ze��ÁZy�µZ¼���EU,Eig
U, Et

U, Eig,t
U,OMq, Qt2, 

Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sb, Sc, 
Ti, Tl, W, Y, Zn, Zr, F1,(F2, F3, 

As, Ba,Mo, Pb)��

43,(45, 42, 40, 
39,37,  31, 74, 75, 

69, 68, 57)��
8.26- 5.44 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115 

�,¾ÅM�Ã{YÂ¿ZydË�Z]�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

 
 
 
 
 
 
��
 



 

ìå
��
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��
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��
��
��
 

�µÁ|m33��ÉZÆË�ZnÀÅZ¿�s��V� �
��

Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» Ê·Z»Â¿M�Äm�{ dÌ «Â» É�Â·ÂfÌ· ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»(PPm) Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�[ÂÀm�ÁZy�µZ¼��Ze�º«�É�Ä³�]�

{Á�¤��É�Ä³�]��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, Pb, Sb, 
Sc, Sn, Th, Ti, Tl, U, Zn, F1 

85,(86, 93, 25, 26,95, 15, 
17, 11) 

1476- 307.4 

85,88,88,90,94, 96 
97,23, 28, 

29,149,148, 151, 
82, 153, 158, 134, 

128, 131 

�,¾ÅM�Ã{YÂ¿Zy
�Ã{YÂ¿Zy�,¾Ìf�¸�
�»�Ã{YÂ¿Zy�,[����

2 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, 
Olm,s Ms,c

URF, Qt1 
Co, Cs, Fe, Hg, Mn, Nb, Sb, Th, Ti, Tl, 

U, Zn, F1,(Au) 
143,(141, 147) 1138- 481.4 

139, 140, 145, 
138, 131, 128, 

134,  

�,[���Ã{YÂ¿Zy
,dË�Z]�,�»�Ã{YÂ¿Zy�

¾ÅM�Ã{YÂ¿Zy  ��

3 

V� �
 

2 ½Y��Z³�É�Ä³�]��ÁZy�[ÂÀm Qc, Qt1, Qt2, Plc,m, Qsm, 
 Mm,c

URF��
Ba, Cd, Co, Fe, Mn, Nb, Pb, Sb, Th, Ti, 

Tl, U, (Mo, Na,F1) 
168, 115 608.8- 624.6 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dË�Â·Á�Ìa�,�»
�Ã{YÂ¿Zy�,dÌÀ^Ìf�Y

[����
��

��
 
 
 
 
 
 
 
 
 
 



 

ìæ
��

 
 
 
��
��
��
��
��
��
��
��
��
 
 
��

�µÁ|m34��ÉZÆË�ZnÀÅZ¿�s��W� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿¾Ì 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»
�Ì¤f»

(PPm) 

Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 W 1��
µZ¼��Ze�{Z]M��Ì§�É�Ä³�]��ÁZy� 

½Y��Z³�É�Ä³�]��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sb, 
Sc, Ti, Tl, U, Y, Zn, Zr, F1,(F2, 

F3, Au, As, Cd, Sn)��

31,(74,70,171,162, 163,161, 
71, 72, 43, 45, 48, 50, 51, 53, 
55, 57, 59, 76, 75,69, 33, 34, 

32, 30)��

2.32- 
1.52��

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

 
��
��
 
 
 
 
 
 
 
 
 



 

ìç
��

 
 
 
��
��
��
��
��
 
 
 
 
 

�µÁ|m35��ÉZÆË�ZnÀÅZ¿�s��Y� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 Y 1��
µZ¼��Ze�{Z]M��Ì§�É�Ä³�]��ÁZy� �Ä³�]

½Y��Z³�É��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Cu, Fe,P, Pb, Sc, 
F3,(F2, F1, Au, As, Cd 
Co, Cs, Mn, Nb, Ti, Tl, 

U, W, Zn, Zr, Sb)��

49,(45, 44, 43, 42, 40,39, 38, 32, 36, 
37, 34,31, 33, 30, 74,69, 71, 72, 

171, 161, 162,163, 164, 165, 41, 48, 
46, 47) ��

45.03- 26.52��

36, 44, 46, 47, 
52, 54, 39, 37, 

73, 
70,69,161,164, 

115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

 
��
��
 
 
 
 
 
 
 
 
 
 
��



 

ìè
��
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��
��
 
 
 
 
 
 

�µÁ|m36��ÉZÆË�ZnÀÅZ¿�s��Zn� �

ZÅ�Ä¿Â¼¿�Ê¼Ì�ÂW��É ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 
�[ÂÀm�ÁZy�É�Ä³�]�Ze��fyZ]�

�º«��
Pll, Plm, Plc,m, Mm,sh

URF, 
Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

Ag, Co, Cs, Cu, Fe, Hg, Mn, Nb, 
Pb, Sb, Sc, Sn, Th, Ti, Tl, U, V, F1��85,(25, 23, 26, 15, 17) 257- 140.7 

85,88,88,90,94, 
96 97,23, 28, 

29,149,148, 151, 
82, 153, 158, 134, 

128, 131 

�Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy�,[����

2 1 
��Ì§�É�Ä³�]�µZ¼��Ze��ÁZy

{Z]M��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sb, Sc, 
Ti, Tl, U, W, Y, Zr, F1,(F2, F3, Sn, 

Cu, Zn)��

31,(68, 50, 30, 70, 69, 74, 
75, 32, 33,34,39,40,43, 59, 
58, 57, 56, 55, 52, 51, 48, 

45, 162)��

215.6- 
130.5 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 
70,69,161,164, 

115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zyf�¸��,�,¾Ì
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

3��

Zn 

2 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s 

Ms,c
URF, Qt1 

Co, Cs, Fe, Hg, Mn, Nb, Sb, Th, Ti, 
Tl, U, V, F1,(Au) 

143 211.5 
139, 140, 145, 
138, 131, 128, 

134,  

�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]�Ã{YÂ¿Zy�¾ÅM  ��

 
��
� �
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�µÁ|m37��ÉZÆË�ZnÀÅZ¿�s��Zr� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ·� �ZÅ�Ì¤f»��´Ë{�ÉZÆÌ·Z»Â¿M 

Ä¿Â¼¿�Ã�Z¼� 
��Y|¬»

�Ì¤f»(PPm) 
Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 Zr 1��
�{Z]M��Ì§�É�Ä³�]��ÁZy��Ze

µZ¼� ½Y��Z³�É�Ä³�]��
EU,Eig

U, Et
U, Eig,t

U,OMq, 
Qt2, Qt1,Qc, Plv, Qal 

Ag, Co, Cs, Cu, Mn, Nb, P, Sb, 
Sc, Ti, Tl, U, W, Y, Zn, F1,(F2, 

F3)��

45, 44,43,40,39,(42, 
41,38,30, 31,32,34, 72, 37, 
36, 35, 33, 74, 75, 89, 70, 

71, 68, 46, 47, 171)��
503.8- 317��

36, 44, 46, 47, 52, 
54, 39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy
[���Ã{YÂ¿Zy�,dÌÀ^Ìf�Y��

��

 
 
 
 
��
��
 
 
 
��
��
��
��
��
��
��



 

ìê
��

��
 
 

�µÁ|m38���Âf¯Z§�ÉZÆË�ZnÀÅZ¿�s��� (Th,Ti,Te,V, Nb, Cs, Co, U, Sb, Bi, Mn, Fe, Cr, Tl, Zn, Hg,Sc, Pb,W, Cu, Cd)� �
� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬» Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 1 �[ÂÀm�ÁZy�Ze���fyZ]º«�É�Ä³�]��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�ÉZÅ�|uYÁ�Á�OM 

85,(86, 25, 26, 93, 17, 
15)��6.80-1.01 

85,88,88,90,94, 96 97,23, 
28, 29,149,148, 151, 82, 
153, 158, 134, 128, 131 

�,[���Ã{YÂ¿Zy�,¾Ìf�¸��,¾ÅM�Ã{YÂ¿Zy
�»�Ã{YÂ¿Zy��

2 1 �fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, Qt1��143,(141, 147) 4.60-1.19 

139, 140, 145, 138, 131, 
128, 134,  

,dË�Z]�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy�
¾ÅM�Ã{YÂ¿Zy  ��

3 1 �ÁZy½Y��Z³�É�Ä³�]� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF

��115,(168) 3.11-2.87 
36, 44, 46, 47, 52, 54, 39, 

37, 73, 70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy

��Ã{YÂ¿Zy[���
��

4 

F1� �

2 
�µZ¼��Ze��ÁZy�fyZ] ��Ì§�É�Ä³�]

{Z]M 
EU,Eig

U, Et
U, Eig,t

U,OMq, Qt2, Qt1,Qc, Plv, 
Qal��43, 31, 74 2.19- 1 

36, 44, 46, 47, 52, 54, 39, 
37, 73, 70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,¾Ìf�¸��,
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa�,�»�Ã{YÂ¿Zy

[���Ã{YÂ¿Zy��
��

 
��
��
 
 
 
 
 
 
  ��
    

 
 



 

ìë
��

��
��
��
��
��
��
 

�µÁ|m39���Âf¯Z§�ÉZÆË�ZnÀÅZ¿�s���( Be, Rb, K, Ce, Li, As, La, Zr, W, Y, Ba, Ni, P, Zn, Pb, Au, Cu, Ag, Mo) 

� �
 

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»� �Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1 2 µZ¼��Ze�{Z]M��Ì§�É�Ä³�]��ÁZy ½Y��Z³�É�Ä³�] EU,Eig
U, Et

U, Eig,t
U,OMq, Qt2, Qt1,Qc, Plv, Qal��

70, 39, 74,(45, 44, 43, 
42,40, 38, 34, 33, 32, 

73,68, 69, 71, 72, 171, 161, 
162, 163, 164, 165) 

2.42-1.02 
36, 44, 46, 47, 52, 54, 

39, 37, 73, 
70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

2 3 �{Z]M��Ì§�É�Ä³�]��ÁZy��Eu,Eig
u, Et

u, Eig
tu,OMq, Qt2, Qt1,Qc, Plv, Qal

  47, 53, 51��1.42-1.14��47, 48, 52, 60, 61, 62, 
51 

�,¾ÅM�Ã{YÂ¿Zy�Ã{YÂ¿Zy
,�» dË�Â·Á�Ìa��

3 

F2 

3 
�[ÂÀm�ÁZy�]��[ÂÀm�Ze�{Z]M��Ì§�É�Ä³�ÁZy�É�Ä³�]�

½Y��Z³��Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��169, 66, 64 ��1.09- 1 

36, 44, 46, 47, 52, 54, 
39, 37, 73, 

70,69,161,164, 115��

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
�,�»�Ã{YÂ¿Zy�,¾Ìf�¸�
�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa

[���Ã{YÂ¿Zy��
��

 
 
 
 
 
 
 
 
 
� �



 

ìì
��

� �
 
 
 
 
 
� �
� �
� �

�µÁ|m40����Âf¯Z§�ÉZÆË�ZnÀÅZ¿�s����(Mg, Cu, Sc, Al, Ag, Sn, Y, Zr, Tl, Zn, Ni, P, Co, Rb, K, Li, W, Hg)� �
� �

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{�� �
 

�Ì¤f» 
�Äm�{
Ê·Z»Â¿M 

dÌ «Â» É�Â·ÂfÌ· 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬» Ä¿Â¼¿�Ã�Z¼� ���Y�Z]�ÉZÆÌ¿Z¯ 

1��F3 2 �µZ¼��Ze��ÁZyZ]�fy {Z]M��Ì§�É�Ä³�]��EU,Eig
U, Et

U, Eig,t
U,OMq, Qt2, Qt1,Qc, Plv, Qal��

55, 57, 51, 59, 51, 49, (47, 48, 50, 
52, 56, 76, 45,43,42,41,39, 35, 

34, 33, 32,75, 68, 70)  
2.24- 1 

36, 44, 46, 47, 52, 
54, 39, 37, 73, 

70,69,161,164, 115 

dË�Z]�,¾ÅM�Ã{YÂ¿Zy�,
Â¿Zy�,¾Ìf�¸��,�»�Ã{Y

�,dÌÀ^Ìf�Y�,dË�Â·Á�Ìa
[���Ã{YÂ¿Zy��

��
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��
  

 
 
 
 
  
��
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��
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��

� �� ���
 
 

�µÁ|m41���Âf¯Z§�ÉZÆË�ZnÀÅZ¿�s��� ( Al, Tl, Y, Au, Sc, Zr, W,Ce)� �
��

�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿ ¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿ 

¦Ë{� �Ì¤f» Ê·Z»Â¿M�Äm�{ dÌ «Â» É�Â·ÂfÌ· 

Ä¿Â¼¿�Ã�Z¼� �Ì¤f»��Y|¬»� ��Ã�Z¼�Ä¿Â¼¿ ���Y�Z]�ÉZÆÌ¿Z¯ 

1 3 �[ÂÀm�fyZ]{Z]M��Ì§���Qc, Ms,c
URF , Mm,sh

URF, Qal, Qt2, Plc,m, Plm, 
Mm,c

URF, Mm,sh
URF, Qsm��66, 67, 61, 63, 64, 65, 66 1.63- 1.01��168, 115, 166, 167, 62, 

170, ,60, 61 

�,¾ÅM�Ã{YÂ¿Zy�Ã{YÂ¿Zy�,dË�Z]
�,dË�Â·Á�Ìa�,d¿�Z³�,�»

Zy�,dÌÀ^Ìf�Y[���Ã{YÂ¿��

2 

F4��

3 �Ze��¯�»�fyZ]{Á�¤��É�Ä³�]���Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, Qt1��141, 142, 147, 125, 124, 

140 
1.26- 1 

139, 140, 145, 138, 131, 
128, 134,  

�,�»�Ã{YÂ¿Zy�,[���Ã{YÂ¿Zy
,dË�Z]¾ÅM�Ã{YÂ¿Zy�  ��

��
��
��
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��
�/�/É�Y{�]�Ä¿Â¼¿�Ä ·Z�»�,ZÆÌ¿Z¯�¾e��{�¹�³�Ä^�Zv»�Á���� �

´f�ËY� ÊuY��� ¾Ì´À�� Ê¿Z¯��Á�� Ä]� Ê§Z�f¯Y� Ã�Á�a�®Ë� �{ÃZ��Ê�¬¿� É�Y{�]� Ä¿Â¼¿� ¶v»� ¾ÌÌ e� Á� É�Y{�]� Ä¿Â¼¿� ÉZÅ

|ËZ¼¿�Ê»� Z¨ËY��Á��¾ËY� Z]� ZÅ�Z�¿Z¯�¥Z�f¯Y�dËY|Å��{��Ë~aZ¿�Z°¿Y� ��,Ê°Ì¿Âf°e�ÉZÅ{Â¼¿� ,Ê´À��ÉZÅ�Ã�Z�y��½Â¼Ày��Ä]�ÄmÂe

Ê¿Z��³{��Â¿�,ZÅ��Ôa���f�³�,ÊËYÂÅ��Ì�ZÀ¤»ÂW��ÉZÅ�Ä�¬¿�Ê���]�|¿YÂe�Ê»�\·Zm�ÉZÅ�Ã|Ë|a��´Ë{�Á�ZÅ��Á��É��Z]�Âv¿�Ä]�

|ËZ¼¿���Y|§|Å�Y��©Â§�Ê§Z�f¯Y����

�,{Â��Ê»�ÄÌ�Âe��fÆ]� �lËZf¿�Ä]�Ê]ZÌf�{��Â�À»�Ä]� Á� ZÅ�ÄÅY�]M�Êf§�]M�cZ]Â��� �Y�É�Y{�]�Ä¿Â¼¿� Á�ÊuY���ÉZf�Y�� �{�

¯�|¿Â��ÊuY���ÉY�Ä¿Â´]�É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�¶v»�¾ËY��{�ÄÅY�]M�Ä�Ë���½ZË�m�ÉY�Y{Ã{Â]��¾Ë�f�Ì]�Z]�Á��Ê�^Àm�É��¿Y

|�Z]�ÃY�¼Å����{�Á�|À¯�Ê»�¶¼u�Y��Ê^Ë�ze�{YÂ»�Ê]ÔÌ��ÉZÆ¿ZË�m�c�Â�]�Êf«Â»�ZË�Ê¼ËY{�ÉZÅ�Ë�]M��Ë���½ZË�m�,ZÆ¸v»�¾ËY��{

|¿�Y~³�Ê»�ÉZm��]�ÊËZÅ�Äf�Æ¿�c�Â�]�{Ây��Ì�»���ÉY�]�¶v»�¾Ë�fÆ]¹Zn¿�YÉ�Y{�]�Ä¿Â¼¿�,�d�a��Z¬¿�Z]�cZ�Z¨e�Y��ËY|m���»�

d�Y� ��¾ËY�{� Ä�¬¿ZÅ{Â��Ê»�¾Ì�¿� Äe�¾Ì´À��Ê¿Z¯�Y|¬»�¾Ë�f�Ì]�[M�d����½|��º¯�d¸ ]�� ���{�d�Y�É�Á���¾ÌÀq� ºÅ

�ÉZÅ��¼ne��Y�Ä¿Â¼¿�,Ã|��¾ÌÌ e�ÉZÆÅZ´f�ËY�Ê]Â���Ã|���Âm��Ì£{Â��Äf�Y{�]�¾´¼Å��Ì£�Á����Ä¯�Ã|��Ã|ÅZ�»�{�YÂ»�Ê� ]��{

Äf�Y{�]�¾´¼ÅÁ�Ã|���Âm�cZ]Â����Y�É�Y{�]�Ä¿Â¼¿�Á�Ã|�¿�ÉY�Ã�ËÁ�ÄmÂe�ºÆ»��Â�Â»�¾ËY�Ä]Ê»�{Â�����ÉZÆÌ¿Z¯�Ä°ÀËY�Ä]�ÄmÂe�Z]

»Y�¨·Á�,¾¯�Ë��,¶ÌeÁ��,dÌÀ¼¸ËY�,dË�fÌ�Z¯�,¾ÌeÔa�,Ô��½Âr¼Å�É�Z��Z�¿Z¯�Á�|À¼���Y�,É{Z�f«Y�Á�dÌ�����Ä]��Â�z»�½�Á�¶Ì·{

¾´¼Å��Ì£��Z¬¿��Y�ZÅ�Ä¿Â¼¿�Ä¯�d�Y�Äf�ËZ��Y~·�,|¿Â��Ê»�¾Ì�¿�Äe��{Ây��Y��e�Ä¿Y{�d��{�cZ]Â���Z]�ÓZ]Ã|���Âm��Ì£�,{�Á�d���

|¿Â��Äf�Y{�]�Ä¿Y{����

�{� Ã|�� Ã�Z�Y�{�YÂ»�½Z°»Y�|u� Ze� ,Ã|��Ê �� � Ã�Á�a�¾ËY� �{� � Äf§�³�¹Zn¿Y�¾Ì´À��ÉZÆÌ¿Z¯�cZ§Z�f¯Y� �{�Ä¿Â¼¿� ¹Z´ÀÅ�

{Â��dËZ���É�Y{�]���d�Y�Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿��Ì·Z¿M��Y�Ã|»M�d�|]�lËZf¿�µ�fÀ¯�,¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿�d�Y{�]��Y�ÊËZÆ¿�¥|Å

d�Y�Ä^¿Zm�Á{�µ�fÀ¯�¾ËY�Ä¯����

��

�/�/�/É�Y{�]�Ä¿Â¼¿�� �

�d�Y{�]�Á�ÉY�ÄÌuZ¿�ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y�Ä¸u�»��{�Ã|»M�d�|]�cZÌ]�ne´À��Ê¿Z¯�Ä¿Â¼¿��ÉZÅ�Ä«�Á�Y�¾Ì���������

ÊËZÌ¼Ì�ÂW��|u��{� Y��Êf§�]M�cZ]Â���Y� Ã|��Äf�Y{�]� �Y|¬»�¾Ë�f^�ZÀ»���d�|]� Ã|��®·Y�Ä¿Â¼¿��fÌ·�Y{d�Y� Ã{� ���{� ZÅ�Ä¿Â¼¿

ÃZ´f�ËY��ª¼�� �Y�É�Y{�]� Ä¿Â¼¿�ÉZÅ���®·Y� Z]� ,¾ÌËZa� Ä]� �f»�Êf¿Z������»�� �� �Y�f¼¯�Ê¸Ì»��f»� �� ºnu� �{� Á��fÌ·���Äf�Y{�]

Ê»�{Â�� �{��{� Á�ºÅ�{�c�Â�]� ZÅ�Ä¿Â¼¿� ,d�Y�Äf�Y|¿�{ÂmÁ� �½{�¯�®·Y�½Z°»Y� Á�|�Z]��Ìy�É�Y{�]�Ä¿Â¼¿�¶v»�Ä¯�É{�YÂ»� �

�{Á|u�Ê¼nu��Ze����Y�Á�fÌ·���Â¼n»{�cZ]Â��d����Ë��Á�Ê»�d�Y{�]�Ä¿Y{Â�{���¾´/¼Å��Ì£�½Âr¼Å�ÊËZ/Å�f»Y�Za�Ä]�Ä//mÂe

� Z/Å�Ä/ÅY�]M��rÌa�¶/v»� ,cY�}�½{Â]   (Meander),�]M�� ZÆ¯�Z  (Rapids),� ZÅ� ÄÅY�]M�µZ�eY�¶v»�  (Junction) ,�

��Á�ZÅ�Ë�]M��¶¬i�¯�»Ã�Ì£d�Y�É�Á�������
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��
ÕÎ

]M��f�]������{�Ä¯�d�Y�Ã|��Ê ��,|À�Z]�Ê»��Ë���ZÅ�f�]�����Ä¯�É{�YÂ»�{��d�Y{�]�Ä¿Â¼¿�,¶v»�¾Ë|Àq��Y�Á�ÄÅY�

{Â����É�Y{�]�Ä¿Â¼¿�¶v»�Á�{Â��Ê»�Ã{Y{��Y�«��Â�z»�ÉZÅ�Ä�Ì¯�½Á�{�Ã�ËÁ�c�Z¯�ÉÁ���]�d^i��Y��a�Ã|��Äf�Y{�]�Ä¿Â¼¿�Ã�Z¼�

�²¿��Z]�z�»{Â��Ê»�����

Y�]M�[Â���²¿�� Ä]� ÄmÂe�¾Ì´À��Ê¿Z¯��Á�� Ä]�ÉY� ÄÌuZ¿�cZ§Z�f¯Y� Ä¸u�»� �{� Ã|��dËZ��� {�YÂ»� �Y�Ê°Ëd�Y� ZÅ� ÄÅ��

ZÅ�Ä¿Â¼¿�d�Y{�]¿�ÅZÌ��cZ]Â����¼ne�¶v»��Y�²/(Black sand),��Ê»�d�|]�Y��É�fÆ]�lËZf¿�ÉY�ÃÂÆ«�Ä]�¶ËZ»��»�«�Á�ÉY�ÃÂÆ«

|Å{� �� �]� {Â¼��\Ë�¬e� Ä]�[M� ½ZË�m� Ä¯�d�Y�ÊËZÅZm�É�Y{�]� Ä¿Â¼¿� ÉY�]� ÄmÂe�\·Zm�ÉZÆ¿Z°»� Ä¸¼m� �Y|¿Á���Ì�»�ÉZÆ´À��

d�Y�¿�½Z°»�¾Ë�fÆ]�ZÅZm�¾ËY�{ZÅ�µY{Â³�É�Y{�]�Ä¿Â¼ÊË|Àf�Å�{�Y{�{ÂmÁ�[M��Ì�»��{�Ä¯���Y��a�ZË��Ìa�ZÅ�ÄÅY�]M��Ì�»��{�

{{�³�Ê»�¹Zn¿Y�Ê]Âz]�[Â����Ì¸¤e�¶¼��µÂ¼ »��Â�]��Ì¿�±��]�ÉZÆ´À�����¿YÂ»�Z]�{�Ây�]��{�[M�½ZË�m�c|���Z¬¿��¾ËY��{

Â��Ê»�¾Ì´À��ÉZÆÌ¿Z¯�½|��¾Ì�¿�Äe�\mÂ»�Ã|��Äf�Z¯�Ê�ÂÀ�»�ZË�Á�Ê Ì^�{��Ä]�½YÂe�Ê»�Â�f���Á�d�Y{�]�¶¼���Y��a�Ä¯

d§ZË�d�{�ÊÆmÂe�¶]Z«�¾Ì´À��ÉZÆÌ¿Z¯����

�Ä«�Á�Ã{Á|v»��{����������º«�Z]��²À��,®Ì¿Âf°e�,Ê�ZÀ��¾Ì»��Ê¸¯�cZ�Ô�Y�,Ê´À��ÉZÆ¿Â¼Ày����f�³�Ä]�ÄmÂe�

Ê�ZÀ��ÄÀÌq�Á�Ê�ZÀ�,��Z¼������Ä¿Â¼¿�Á�ÄÌ·ÁY�É�Ä¸u�»�{��¿M�µ�fÀ¯�É�Ä¸u�»��{�Ä¿Â¼¿��Ê·Z»Â��{�Äf§ZË���f�³�ÉZÆf§�]M��Y

|��d�Y{�]� ¾Ì´À��Ê¿Z¯��Á�� Ä]� Ê´À��ÉZÅ� Ã�Z�y��¾ËY� Ã{Á|v»� ���{� {ÂmÂ»�ÉZÅ�Ë�]M� Ä°^�� ,É�Y{�]� Ä¿Â¼¿��Á��¾ËY�{

�¾ËY���Âa��Ë��Ê´À��ÉZÆ¿Â¼Ày�d�Y�Äf§�³��Y�«�Ê§Z�f¯Y��Á�����

¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿�º¯Y�e�\Ë�¬e�Ä]�����Å��{�Ä¿Â¼¿���»��f»Â¸Ì¯�d�Y��]�����

�/�/�/�Á�É�Z��Ã{Z»M�Ä ·Z�»ZÅ�Ä¿Â¼¿�� �

��z]�{Ä ·Z�»Y���z]�¾ËY��Y�Ä¸u�»�¾Ìf�z¿�¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿� �¶Ì°�e�Ã|��Äf�Y{�]�Êf§�]M�ÉZÅ�Ä¿Â¼¿��Ì¸¤e

|Å|Ì»���ÊËZÌ¼Ì�ÂW��cZ§Z�f¯Y�ÊËY�v��cZÌ¸¼���{��{�º«�¾ËY��¹Zn¿Y�ÊËY�v��ÃZ´�ËZ»�M�{�ZÅ�Ä¿Â¼¿�É�Z��Ã{Z»M��Y�¹Z³�d�Y�Ã|�����

,���É�Z�Y|m�¶¼��¾ËY��Y�¥|Å�Ä¯�{Â��Ê»�ÊËÂ��¶³�,Ã|��d�Y{�]�¾Ì´À��Ê¿Z¯�ÉZÅ�Ä¿Â¼¿�d�z¿����cY�}�Á�d¸Ì�

d�Y�ª¸ »���Á�ZÆÌ¿Z¯��Â�z»�½�Á�¥ÔfyY�dÌ�Zy�ÄËZa��]�Á�Ã|��¶¬fÀ»�ÉY�Ã�ËÁ�¥Á���Ä]��Ä¿Â¼¿�ÊËÂ��¶³�¶¼��¹Zn¿Y��Y��a

¯�u�¹Zn¿Y�Á�[M��{�ZÅ�Ä¿Â¼¿�½{Â¼¿��Á�Ä�Â£�¾ËY�Á�{Â��Ê»�É�Z�Y|m�®^��cY�}�,�¯�»��Y��Ë�³�ÉÁ�Ì¿�½Â¿Z«�¶�Y�Á�Ê¿Y�Á{�cZ

ºÌ]ZË�d�{�Ã|���Ì¸¤e�Ä¿Â¼¿��Y�ÊÀÌ »�Á�ÃYÂz·{�ºnu�Ä]�Ze�|]ZË�Ê»�Ä»Y{Y��|¬¿M�¶¼�����

�{¾Ì´À���ËZ»�µÂ¸v»� Z]� ZÅ�Ä¿Â¼¿� ,É�Z��Ã{Z»M�É| ]�Ä¸u�»��� �¹�§Â»�]� �Äf§�³��Y�«��ËY|m�{�Â»�Z]��ËY|m��b��Á�

MÊf�{�ÉZÅZ]�ÀÅ�{Â�Ì»�¹Zn¿Y�¾Ì »�Ê�Ì�ZÀ¤»��Z]�Z]���Ä]�ZÅ�Ä¿Â¼¿�Ä¸u�»�¾ËY�½ZËZa��{��Ê�Ì�ZÀ¤»�dÌ�Zy�ÉY�Y{�ÉZÆÌ¿Z¯��z]�

|Ë|��(AA)���Âf»�dÌ�Zy�ÉY�Y{�ÉZÆÌ¿Z¯�,(AV)Ê�Ì�ZÀ¤»�dÌ�Zy�|«Z§�ÉZÆÌ¿Z¯Á� (NM)��b��,|¿Â��Ê»�É|À]�ºÌ�¬e�

Z¨f�Y�Z]Á{�_Â°�Á�°Ì»��Y�Ã{�Ê¼�q���ÓÂ¯ÂÀÌ]���{Â��Ê»�¹Zn¿Y�Ã|��É�Z��Ã{Z»M�ÉZÅ�Ä¿Â¼¿�Ä¿Z³�Ä��ÉZÆ�z]�cZ ·Z�»����

|¿Â��Ê»�É|À]�ºÌ�¬e��Z���Z�¿Z¯�Á��Z��²À��ÉZÆÌ¿Z¯�ÃÁ�³�Á{�Ä]�Ã|¼���Â�]�Ã|��Ä ·Z�»�ÉZÆÌ¿Z¯���¾Ë�e��yZ���Y

µÂ^Ì¨»M�,¾�¯Á�Ìa�ÉZÆÌ¿Z¯�½YÂe�Ê»��Z��²À��ÉZÆÌ¿Z¯,�Á�dÌeZ¼Å�Á�d¿�Z³�,cÁ|ÌaY��{�]�¹Z¿�Y�����n]��Z���Z�¿Z¯�ÉZÆÌ¿Z¯��Y�,

¼Å� Á�dË�Â·Y|¿M� ,dÌ»Á�¯� ,dÌÀ¼¸ËY� ,dÌfÌÀ»� ½Âr¼Å� ZÆ¿M� �Y� É{Á| »dÌeZ��Y� Á� |¿Y� Ê�Ì�ZÀ¤»� �Ì£�ÉZÆÌ¿Z¯� ÃÁ�³� �{�Ê´¼Å� ,



��
ƁŹřżĭ�Ʈƣ�    �������������                                                                                               ���ƵƹźĭƾƿŚǀưǀƃƺŗĥ�šŚƟŚƄŤƧř 

��
ÕÏ

dË�Z]�,½Z¼Ìa�ÁY�,�Z´·M��,¶ÌeÁ��,¾¯�Ë��,dÌÀ^Ìf�Y�,�]ZÀÌ��,Ã�¬¿�,Ô��ÉZÆÌ¿Z¯�Ä]�½YÂe�Ê»�ZÆ¿M�¾Ë�f¼Æ»,�Ã{YÂ¿Zy�ÉZÆÌ¿Z¯Á�¾Ìf�¸��

{�¯�Ã�Z�Y�ÉÁ��Á�[���,�»���ZÀ����Â¿�Á�Ã|��Ä ·Z�»�ÉZÅ�Ä¿Y{�Ã�Y|¿Y�¾Ì´À��ÉZÆÌ¿Z¯�cZ ·Z�»��{�Ä]�|¿YÂe�Ê»��Ì¿�Ê³|�{�³�

|ËZ¼¿�ÊÆmÂe�½ZËZ��®¼¯�É�Y{�]�Ä¿Â¼¿�¶v»�Ä]�d^�¿�ZÆ¿M�dÌ «Â»�Á�ZÅ�Z�¿Z¯�dyZÀ�����

ZÆÌ¿Z¯�ÊËZ�ZÀ��ÉY�]� �Ì¿�Ê°¼¯�ÊËZÆ�Á��ZÆ¿M�¾Ë�e��yZ�� �Y� Ä¯� {�Y{� {ÂmÁ����¨À]�ÉY�ÁZ»� Ä �Y�`»Ó�Ä]�½YÂe�Ê»

(UltraViolet)��YÂy�ÊËZ�ZÀ��dÆm�½Y�Ë�Ôa�_Â°�Á�°Ì»�,{�¯�Ã�Z�Y�Ê¼Ì�Á�°Ì»�ÉZÆ�Á��Á�ZÆÌ¿Z¯�É�Â¿����

�ÃZeÂ¯�kÂ»�µÂ��Z]��¨À]�LY�ÁZ»�`»Ó��]Ze��iY��{�Ä¯�d�Y�Ã|��¦�¯�Ê¿Z¯�d�ËÁ{�{Á|u��{�½ÂÀ¯Ze������kÂ»�µÂ�A�

�����f�´¿M�Á¹���ÉY�Y{»�Ê¿Z¯�Ê�Ze�d�Ì]�{Á|u��{�¥Z�f¯Y�Á�Ê¸¼��ÉZÅ�Z¯�ÉY�]�Ê·Á�,|Àf�Å��¿Z��ÂWÂ¸§�dÌ�Zy�{�Â»�¦¸fz

�Y{�Ì³�Ê»��Y�«�Ã{Z¨f� ���¿Z��ÂWÂ¸§�dÌ�Zy�ÉY�Y{��yZ��ÉZÆÌ¿Z¯��Y�Ê°Ë�d�Y�dÌ¸X��Ê¿Z¯� ���Â¿��]Y�]��{�dÌ¸X���Â¸]��À¯YÁ

d�Y�Ê¿Z¼�M�Ê]M�²¿��Ä]��¨À]�ÉY�ÁZ»�`»Ó���ÉZf�Y���{��¿Z��ÂWÂ¸§�dÌ�Zy��Y�½YÂe�Ê»�ÊfuY��Ä]�Ä¯��´Ë{��yZ��ÉZÆÌ¿Z¯��Y

�,{Â¼¿�Ã{Z¨f�Y�ZÆ¿M�ÊËZ�ZÀ��Á�dyZÀ��Á�dÌ�¸¯�,dË�Â¸§�,¾¯�Ë��ÉZÆÌ¿Z¯��Y�½YÂe�Ê»�{�]�¹Z¿�����

|Àf�Å��¿Z��ÂWÂ¸§�dÌ�Zy�ÉY�Y{� |¿Y� Ã|�� ÄfyZÀ��½ÂÀ¯Ze� Ä¯� ¹ÂÌ¿Y�ÁY�ÉZÆÌ¿Z¯� �Y�Ê¼Ì¿� �Y��Ì]�\Ë�¬e� Ä]�� ���Y�Ê°Ë

d�Y�dÌ°ÀË�Á�|ÌÅ�|Å{�Ê»�½Z�¿�{Ây��Y��¿Z��ÂWÂ¸§�dÌ�Zy�µZu��Å��{�Ä¯�É�´Ë{�ÉZÆÌ¿Z¯���¶]Z¬»��{�Ê¿Z¯�¾ËY�LY�ÁZ»�Ä �Y��Â¿

|Å{�Ê»�½Z�¿�|Ì¨��Ä]�¶ËZ»�Ê]M�ZË�Á�Ê]M�Ä]�¶ËZ»�|Ì¨��²¿��{Ây��Y��¨À]� ��¶Ì·|]��¿Z��ÂWÂ¸§�dÌ�Zy�Ä¸Ì�Â]�ÉÁ��¥Z�f¯Y

d�Y�ÊËZÌ¼Ì�ÂW���Á��Ä]�½M�¦�¯��Y��e��Z�u�Á��e��Ë����ZÌ�]�dÌ°ÀË�Á�|ÌÅ�{ÂmÁ� ��ÉZÆÌ¿Z¯�{�Â»��{�Ã�ËÂ]�Á�É{�YÂ»��{

�ZÆ¿M�dyZÀ��Ä¯�ÄeZ°Ì¸Ì�{�¯�Ã{Z¨f�Y�½Y�Ë�Ôa�_Â°�Á�°Ì»��Y�½YÂe�Ê»�,d�Y��YÂ�{�ºÌ¬f�»��Â�]��Â³�É�Â¿��YÂy�ZÆÌ¿Z¯�½Â³Z¿

¿Y�¿�§�Ì]�,�YÂÌ¸¯�,Ê�Â»Zy�ÄËÁY��½Âr¼Å��Á�Ê´f�m�]�,�Â¸]�¶°��,Ê³|�Y|m�,��ZÆÌ¿Z¯��Â¿�¾ËY�dyZÀ��Ä]�ÊÆmÂe�½ZËZ��®¼¯�

|ËZ¼¿�Ê»����

�É�Ì³�Z°]�¬¿�ZÆÌ¿Z¯�dyZÀ��{�ÊËZÌ¼Ì��ÉZÆ§� »|ËZ¼¿�Ê»�Z¨ËY�Y��É�Z��Z¯�Á�Ã�ËÁ���Y�Êy�]�ÊËZ�ZÀ��Ä¯�É{�YÂ»��{��

d�Ì¿� �Á|¬»�ºÌ¬f�»� �Â�]� ZÆÌ¿Z¯µÂ¸v»� Á� ZÅ|Ì�Y��YÂ¿Y� {�]�Z¯� Z¿Z¼Å�Ä¯�Ê¼Ì�Á�°Ì»��Á�� �Y�½YÂe�Ê»� ,�d�Y�ÊËZÌ¼Ì��ÉZÅ�

�{Â¼¿�Ã{Z¨f�Y��Ã|»M�d�|]�ÉZÆ�À¯YÁd�Y�ÄfyZÀ�Z¿�ÉZÆÌ¿Z¯�dyZÀ���{�Ê^�ZÀ»�ÉZ¼ÀÅY������

�Y�Ê³�ËÁ��Ê¿Z¯�Ê°Ë�Ì§�ÉZÅ���Y�ZÅ�Á�É�YÂy��°q�,Ê´f�°���Â¿�,Ä¯Zy�,Êfz��,�Â¸^e�ºf�Ì��,²¿��½Âr¼Å�ÊËZÅ�f»Y�Za

Ê¿Z¯�dyZÀ���{�Ôm�{Â¼¿�Ã{Z¨f�Y�½YÂe�Ê»�ZÅ���

��

�/��¾Ì´À��Ê¿Z¯�cZ ·Z�»��Y�Ã|»M�d�|]�lËZf¿�/���

�Ä»|¬»���

Ê���]�Å�Ä«�Á�ÉÁ�� �]� �ÌyY�µZ��|Àq� �{� Ã|»M�¶¼ ]�cZ ·Z�»� Á� ZÅ�ÉZ����������Ê¿Z¯�ÊeZ ·Z�»��Á��Ä]�½Â³Z¿Â³�

�Ä«�Á�®Ë�Ã{Á|v»��{�Äf§ZË���f�³�ÉZÆf§�]M� �Y�É�Y{�]�Ä¿Â¼¿� Á�¾Ì´À�����������ÄËY�Y� �{�|À»{Â��Á� Y�Z¯�Ê�Á��½YÂÀ��Ä]�

d�Y�Ã|��ÄfyZÀ��Ê¿| »��z]�|Ì»Y�ª�ZÀ»������
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�Ä«�Á�Ã{Á|v»��{�����
�����º«�{Y| e����ÉZÅ�Ä°^��Y�Á�Ê´À��ÉZÅ�Ã�Z�y���Ë�Âe�ÄËZa��]�Á�\�ZÀ»�ÉZÆ¸v»��Y�Ä¿Â¼¿�

d�Y�Äf§�³��Y�«�Ä ·Z�»�{�Â»�Á�[Zzf¿Y�Êf§�]M�Äf§ZË���f�³���Ê¿Z¯�cZ ·Z�»�lËZf¿�Ä«�Á�¾Ì´À��º«��Ã�Z¼��d�ÂÌa��{���Ã{�ÁM�

d�Y�Ã|����

�e�Ä«�Á��{�É�Y{�]�Ä¿Â¼¿�º¯Y�����
�����º«��ÉY�Y��{����d�Y�ÊÆË|]�d�Y�Ã{Â]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�®Ë��]�»��f»Â¸Ì¯�

|�Z]�Ê»��Y{�Ây�]�É�eÓZ]�Äm�{��Y��Y{�½Â¼Ày��ÊuYÂ¿��{�º¯Y�e�¾ËY�Ä¯����

�Ä«�Á�Ã{Á|v»��{��Z���Z�¿Z¯�Á��yZ��ÉZÆÌ¿Z¯��Y�����
�����º«Ã{YÂ¿Zy�ÉZÆÌ¿Z¯�Ä]�½YÂe�Ê»���,[���Ã{YÂ¿Zy� ,�»�

¾ÅM�Ã{YÂ¿Zy�,d¿�Z³�,dË�Z],¾Ìf�¸���,��dÌÀ^Ìf�Y�,dË�Â·Á�Ìa{�¯�Ã�Z�Y�Ô��Á���½Â³Z¿Â³�ÉZÆÌ¿Z¯�ÉY�]�Ã|»M�d�|]��ZnÀÅZ¿�ÊuYÂ¿

d�Y�Ã|��k�{�Á�d^i�¾Ì´À��ÉZÆÌ¿Z¯��Z�f¿Y�Ä�¬¿�ÉÁ���]���

{Â��Ê»�ÄËY�Y�¶Ë}��{�Ã|��ÊËZ�ZÀ��½Â³Z¿Â³�ÉZÆË�ZnÀÅZ¿��Y�ÉY�Ã|Ì°q����
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ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ 
�ŵřŶƘţ
šřŹŷ 

ƵŹŷ�ƪƨƃ��ƵŹŷ�ƵŻřŶƳř ĭŶƃŵźĭƾ ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ 
�ƶƘƫŚƐƯ�ƮŬů

ƵŶƃ(cc) 

1 3 1 Lumpy 125-177ì��Rounded Ʈƣ�ƶĭźŝ�ƩŚưƃ��Qt2, Qt1, Qc, Plc,m, Mm,sh
URF, Mm,s

URF ŢƳŹŚĭ��10 

2��118 1 Lumpy 177-250ì��Rounded �śƺƴūźŤųŚŝŵƹźƜƏ�ƽ�ƶĭźŝ���Plc,m, Plm, Qt2, Qt1, Qal �ƲƷō�ƵŵřƺƳŚų 10 
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�ƩƹŶūÑÐ���žƯ�ƵŵřƺƳŚų�ƽŚƸǀƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃ��

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ��ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ �ƮŬůƵŶƃ�ƶƘƫŚƐƯ(cc) 

1 21��pts���śƺƴū�ƶĭźŝƮƣ�ƽ��Ms,c
URF, Mm

URF, OMg
q.d, OMv

q, OMm,s
q.b, OMsh,m

qc2, 
OMsl

q.a, Plc,m, Plv, Pll, OMl2,m2
q.c � 16 

2 28 Pts��źŤųŚŝ�ƶĭźŝ�ƽ�Ʈƣ 
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM ���20��

3 158��Pts���ƩŚưƃŤųŚŝ�źƶĭźŝ�ƽ�ƏŵƹźƜ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ſ�ƵŵřƺƳŚųśź��ŢƿŻƺƫƹźǀě��20��

4 6 pts Ʈƣ�ƽ�ƶĭźŝ�ŹƹŚų�ƩŚưƃ��Qt1, Qt2 , Qal, Mc,s
URF��� 12 
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ƞƿŵŹ 

ƶƳƺưƳ�ƵŹŚưƃ�
źŤƴƧ�Ʃ

ƽŹŚŬƴƷŚƳ 

ƵŹŷ�ŵřŶƘţ���ƽŚƷ�ƾƳŚƧƵřźưƷ 
�ƶƘƫŚƐƯ�ƮŬů

ƵŶƃ(cc) 

1 Q4 1 śźſ�ƽ�ƵŵřƺƳŚų��8 
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�ƩƹŶūÑÑ��śźſ�ƵŵřƺƳŚų�ƽŚƸǀƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃ��
 

ƞƿŵŹ 
�ƵŹŚưƃ
ƶƳƺưƳ 

ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ ƶƘƫŚƐƯ�ƮŬůƵŶƃ�(cc) 

1 
36 
37 

58.5 
pts 

�ƽ�ƶĭźŝ�ƩŚưƃ�Ì§ŵŚŝō���EU,Eig
U, Et

U, Eig,t
U,OMq, Qt2, Qt1,Qc, Plv, Qal ŢƿŹŚŝ��ƲǀŤƀƬſ�ƲƷō�ƵŵřƺƳŚų���

10 
10 

2 
29 
82��

Pts 
pts 

Ʈƣ�ƶĭźŝ�źŤųŚŝ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ŢƿŻƺƫƹźǀě 10 

10��

3 138 pts ƀŝ�żĩźƯŵƹźƜƏ�ƶĭźŝ�ƩŚưƃ�Ţư��Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, Qt1 ƲƷō�ƵŵřƺƳŚų��10 

4 158 pts �źŤųŚŝ�ƩŚưƃƶĭźŝŵƹźƜƏ�ƽ���Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM����žƯ�ƵŵřƺƳŚųŢƿŻƺƫƹźǀě��20 

5 
149 
151 
153 

Pts��
Pts��
pts 

�źŤųŚŝƮƣ�ƽ�ƶĭźŝ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM ƲǀŤƀƬſ��ŢƿŹŚŝ��

10 
15��
10��

6 168 pts śƺƴūƱřŹŻŚĭ�ƽ�ƶĭźŝ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

��ƲǀŤƀƬſ��ŢƿŹŚŝ�ƵŵřƺƳŚų��ŢƳŹŚĭ
ƲƷō��10 

7 161 pts �ƩŚưƃƶĭźŝƱřŹŻŚĭ�ƽ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
UR ŢǀƴŞǀŤſř 10 
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�ƩƹŶūÑÑ��ƽŹŚŬƴƷŚƳ�ƩźŤƴƧ�ƶƬůźƯ�Źŵ�śźſ�ƵŵřƺƳŚų�ƽŚƸǀƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃ��
��
 

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ƵŹŷ�ŵřŶƘţ �ƽŚƷ�ƾƳŚƧƵřźưƷ 
�ƶƘƫŚƐƯ�ƮŬů

ƵŶƃ(cc) 

 Q4 1 �ƲƷō�ƽ�ƵŵřƺƳŚų žƯ�ƽ�ƵŵřƺƳŚų��8 

 Q12 8 ŢƳŹŚĭ��ŢƿŹŚŝ��ƲǀŤƀƬſŢƿŻƺƫƹźǀě��ƲƷō�ƽ�ƵŵřƺƳŚų����26 

1 Q18 4 ��ŢƿŹŚŝ��ƲǀŤƀƬſŢƳŹŚĭŢǀƬŘǀƃ��ŢƿŻƺƫƹźǀě��ƲƷō�ƽ�ƵŵřƺƳŚų�� 12 

2 Q23 9.33PPm ŢƳŹŚĭ��ŢƿŹŚŝ��ƲǀŤƀƬſŢƿŻƺƫƹźǀě��ƲƷō�ƽ�ƵŵřƺƳŚų�� 4 

3 Q25 2.37PPm ŢƳŹŚĭ��ŢƿŹŚŝ��ƲǀŤƀƬſŢƿŻƺƫƹźǀě��ƲƷō�ƽ�ƵŵřƺƳŚų�� 2 
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�ƩƹŶūÑÒ���ƾƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃŢƿŹŚŝ���
��
 

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ 
�ƶƘƫŚƐƯ�ƮŬů

ƵŶƃ(cc) 

1 

36 
73 
39 
37� �

4212 
1080 
945 
432 

�ƽ�ƶĭźŝ�ƩŚưƃ�Ì§ŵŚŝō� 
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM 
�ƵŵřƺƳŚųśźſ����

ƲǀŤƀƬſ���ƲƷō�ƵŵřƺƳŚų��

10��
16 
20 
10 

2 148 896���ƩŚưƃŹƹŚųƶĭźŝ�ƽ�źƜƏ�ŵƹ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ƲǀŤƀƬſ��15� �

3 168 672 śƺƴūƱřŹŻŚĭ�ƽ�ƶĭźŝ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

��ƲǀŤƀƬſśźſ�ƵŵřƺƳŚų��ŢƳŹŚĭ��
ƲƷō�ƵŵřƺƳŚų��10� �

4 151��450 �źŤųŚŝ�ƽ�ƶĭźŝƮƣ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM śźſ�ƵŵřƺƳŚų�ƲǀŤƀƬſ����15 
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�ƩƹŶūÑÓ��ƾƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃŢƳŹŚĭ����
 

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ 
�ƶƘƫŚƐƯ�ƮŬů

ƵŶƃ(cc) 

1 168� �2240��śƺƴūƱřŹŻŚĭ�ƽ�ƶĭźŝ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

��ƲǀŤƀƬſ��ŢƿŹŚŝśźſ�ƵŵřƺƳŚų�ƵŵřƺƳŚų���
ƲƷō 

10� �

2 106 1920 �ƽ�ƶĭźŝ�źŤųŚŝŵƹźƜƏ Plv,Qt1, Qt2, Plm, Qc, Plc,m, Mm,sh
URF, Ms,c

URF
 �� 10 

3 
2 
8 
3��

1466 
960 
672 

Ʈƣ�ƶĭźŝ�ƩŚưƃ��Qt2, Qt1, Qc, Plc,m, Mm,sh
URF, Mm,s

URF ǈƏ��
10 
10 
10��

4 
16 
13 

640 
488 

�ŹƹŚų�śƺƴūƮƣ�ƽ�ƶĭźŝ 
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM ě��ƲƷō�ƵŵřƺƳŚųƿŻƺƫƹźǀŢ��15 
10 

5 
78 
77 

575 
533 

Ʈƣ�ƶĭźŝ�ƩŚưƃ��Qt2, Qt1, Qc, Plc,m, Mm,sh
URF, Mm,s

URF ���10 
10 

6 96 432 ŵƹźƜƏ�ƶĭźŝ�żĩźƯ��Pll, Plc, Plm,Qt1, Plv, Ms,c
URF ���10 

7 60 320 �ƶĭźŝ�śƺƴū{Z]M��Ì§��Qc, Ms,c
URF , Mm,sh

URF, Qal, Qt2, Plc,m, Plm, Mm,c
URF, 

Mm,sh
URF, Qsm ���12 

8 166��320��ƱřŹŻŚĭ�ƶĭźŝ�żĩźƯ Qc, Ms,c
URF , Mm,sh

URF, Qal, Qt2, Plc,m, Plm, Mm,c
URF, 

Mm,sh
URF, Qsm��� 10��
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�ƩƹŶū̊̀��ŚƸƿŹŚŬƴƷŚƳ�ŭźƃ�ƽƲƷō�ƵŵřƺƳŚų���
��

 

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ ƵŶƃ�ƶƘƫŚƐƯ�ƮŬů(cc) 

1 

122 
121 
110 
118 
102 
123��
100 
112 
113 
107 
119 
120 

29047 
25292 
19656 
16861 
12230 
12230 
8430 
8114 
7847 
7488 
4368��

�śƺƴūźŤųŚŝŵƹźƜƏ�ƽ�ƶĭźŝ���Plc,m, Plm, Qt2, Qt1, Qal ǈƏ��

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

2 8� �19413 ÄÌ·Y�ÊÆfÀ»�ŹƹŚų�śƺƴūƮƣ�ƽ�ƶĭźŝ Ms,c
URF, Mm

URF, OMg
q.d, OMv

q, OMm,s
q.b, OMsh,m

qc2, 
OMsl

q.a, Plc,m, Plv, Pll, OMl2,m2
q.c ���10 

3 
16 
13 

9706 
5824� ��ŹƹŚų�śƺƴūƮƣ�ƽ�ƶĭźŝ 

Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ě��ŢƳŹŚĭƿŻƺƫƹźǀŢ��15 

10 

4 
145 
138 

10677 
6177 

ŵƹźƜƏ�ƶĭźŝ�źŤųŚŝ�Śţ�ƩŚưƃ��Plv, El
u, OMl,m,g

q.c, Olm,s Ms,c
URF, Q��śźſ�ƵŵřƺƳŚų��15 

5 85� �10260 Ʈƣ�ƶĭźŝ�źŤųŚŝ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
OMįŚƷ�Ŷůřƹ�ƹ��� ���10 

6 37 9152���ƽ�ƶĭźŝ�ƩŚưƃ�Ì§ŵŚŝō���Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

��ƲǀŤƀƬſ��ŢƿŹŚŝ�ƵŵřƺƳŚų
śźſ��

10� �

7 168��5824 śƺƴūƱřŹŻŚĭ�ƽ�ƶĭźŝ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

��ƲǀŤƀƬſ��ŢƿŹŚŝ�ƵŵřƺƳŚų
śźſŢƳŹŚĭ����10 
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�ƩƹŶū̊́��ƸƿŹŚŬƴƷŚƳ�ŭźƃƲǀŤƀƬſ�ƾƳŚƧ�ƽŚ���
��

 
��

��

��

��

��

��

��

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ ƵŶƃ�ƶƘƫŚƐƯ�ƮŬů(cc) 

1 36� �2184 �ƽ�ƶĭźŝ�ƩŚưƃ�Ì§ŵŚŝō� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF 

�ƵŵřƺƳŚų��śźſ��
ŢƿŹŚŝ���10� �

2 
88 
90 
23 

1760 
1520.64 

476��
ŹƹŚųƶĭźŝ�ƽ��ŵƹźƜƏ���Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM��ŢƿŻƺƫƹźǀě��
10 
10 
10 

3 148��995.56 �ƩŚưƃŹƹŚųƶĭźŝ�ƽ�ŵƹźƜƏ���Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ŢƿŹŚŝ��15 

4 168 672��śƺƴūƱřŹŻŚĭ�ƽ�ƶĭźŝ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��

���ŢƿŹŚŝƵŵřƺƳŚųśźſ���ŢƳŹŚĭ��
ƲƷō�ƵŵřƺƳŚų��10 

5 151� �400 �źŤųŚŝƮƣ�ƽ�ƶĭźŝ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��śźſ�ƵŵřƺƳŚų��ŢƿŹŚŝ����15 

10 
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�ƩƹŶū̊̂���ƾƳŚƧ�ƽŚƸƿŹŚŬƴƷŚƳ�ŭźƃěǀŻƺƫƹźƿŢ���
��

 
��

��

��

ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ƗŹŚǀ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ ƵŶƃ�ƶƘƫŚƐƯ�ƮŬů(cc) 

1 13� �pts �ŹƹŚų�śƺƴūƮƣ�ƽ�ƶĭźŝ 
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM���ƵŵřƺƳŚųŢƳŹŚĭ��ƲƷō��10� �

2 23 pts ŹƹŚųƶĭźŝ�ƽ��ŵƹźƜƏ���Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM��ƲǀŤƀƬſ��10 

3 52��pts ŹƹŚų�ƽ�ƶĭźŝ�§Ì�ŵŚŝō���Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF�����10� �

4 82 pts��Ʈƣ�ƶĭźŝ�źŤųŚŝ��Pll, Plm, Plc,m, Mm,sh
URF, Ms,c

URF, Qt2, Qt1, ��
�įŚƷ�Ŷůřƹ�ƹ�OM���ƵŵřƺƳŚų���śźſ��10� �

5 158� �pts���źŤųŚŝ�ƩŚưƃƶĭźŝŵƹźƜƏ�ƽ� 
Pll, Plm, Plc,m, Mm,sh

URF, Ms,c
URF, Qt2, Qt1, ��

�įŚƷ�Ŷůřƹ�ƹ�OM��

��
�ƵŵřƺƳŚųƯž��
�ƵŵřƺƳŚų���śźſ��

20 
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ƞƿŵŹ ƶƳƺưƳ�ƵŹŚưƃ ŹŚǀƗ(ppm) ƾƿŚǀƟřźƜū�ŢǀƘƣƺƯ ƽĥƺƫƺŤǀƫ �ƽŚƷ�ƾƳŚƧƵřźưƷ ƵŶƃ�ƶƘƫŚƐƯ�ƮŬů(cc) 

1 115� �pts���ŹƹŚų�śƺƴūƶĭźŝƱřŹŻŚĭ�ƽ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF ���15� �

2 161 pts �ƩŚưƃƶĭźŝƱřŹŻŚĭ�ƽ� Qc, Qt1, Qt2, Plc,m, Qsm,  Mm,c
URF��śźſ�ƵŵřƺƳŚų��10 
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|�Z]�Ê»�Ã|»M�d�|]���

��

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY     36 

]�½|Ì����Ì�»��{�Ä�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY 36��Ì�»��{�{| f»�ÉZÅ�Ã�Â¯�½|»M{ÂmÂ]�h�Z]�Ä¯�ÊÀÅM�®qÂ¯�Ã{Âe�|Àq�,

|¿Y�Ã|�,d�Y�Ã|���ËY{��Ì¸Ì��½| »�É�ZnÀÅZ¿�¶v»��{�{Â��Ê»�Ã|Ë{���

|¿Y�Ã|��Ã�ÌeÁ|ÌaY�{Ây�¾Ë�Ë���z]��{�Z�Â�y�Ä¯�|À�Z]�Ê»�Êf·Y�Z]�Ê°Ì¿Z°·Á�ÉZÆ´À��ÉÁZu�¶v»�cZ�Z¨e�Y���ÉZÅ�Ä³�

¸Ì�{�Ây�Ê»�º�r]�ZÅ�®Ì¿Z°·Á�¶yY{��{�µZaY�Á��Ì���

�ÊÀÌËZa�ÉZÆ�z]�ÉÁ�]�ZÆÀe�Ä¯�|�Z]�®qÂ¯�¾Ë�}M�Ã{Âe�®Ë�}Â¨¿��iY��{�d�Y�¾°¼»�ÊÀÌËZa��z]��{�|Ë|��Ê¿Z��³{�¾ËY

d�Y�Ã{Â]��Y~³��eY��Ã�Z¼��Ä]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿Q4 |��d�Y{�]���� 
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��
ÎÎÎ

��

��

��ËÂ�e�óe�Y�¾Ë�Ë���Ã�ÌeÁ|ÌaY�ÉZÅ�ÄËÓ��Y�ÊËZ¼¿�Ì¸Ì��½| »�¶v»��{��cZ�Z¨���ÁZy�d¼�]�|Ë{���

��

É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�d�{ÓZ]37|Ì¨��w�q�ÃÂ¯�,   

|�Z]�Ê»�p³�Á�Ê¿�Z»�®ÅM�,®ÅM�¶»Z��Ä¬�À»�\·Z£�É�Â·ÂfÌ·� ��ÄÅY�]M�¶yY{��{��Ì¿�Á�ÃÂ¯�ÉZa��{�dÌ¯ÓZ»��Y�ÊeZ �«

|��d§ZË��ÉZm�Ä¯�|��Ã|Ë{�ÊfÌ¿Â¼Ì·�Á�ÊfÌeZ¼Å��Ê¿Z��³{�ÉZÅ�Ã{Á|v»d�Y�Äf§�³��Y�«�¥Z�f¯Y�Á�kY�zf�Y�{�Â»�ÉZm����Ä¿Â¼¿

¾Ì´À��Ê¿Z¯Q5 |��d�Y{�]�ÄÅY�]M��Y����

��

�ËÂ�e��ó�fyZ]�[ÂÀm�d¼�]�|Ë{�,Ê¿| »�Ä¬�À»�ÉZ¼¿����

É�ZnÀÅZ¿�Ã{Á|v»II{Z]M��Ì§�Ä³�]��Á��¯�»��{���

�É�Y{�]� Ä¿Â¼¿�ÉZÆÅZ´f�ËY 56, 52, 51|¿�Y{� �Y�«� Ã{Á|v»�¾ËY�{� �Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿�Au, Cu, Sn, Fe, 

Bad�Y�Ã|����Y�³�Ã{Á|v»�¾ËY�{����

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�56���»�Á�Ô��Ê¼Ì�ÂW��É�ZnÀÅZ¿�|mYÁ�  

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�d�{ÓZ]56��{�É�Â·ÂfÌ·�,��É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY��[ÂÀm�É�f»Â¸Ì¯� 56�®Ìf�Ô¯Â¿Z°·Á�¶»Z�

d�Y�Ã|¿Z�Âa�Y��Ä¬�À»�Ä¯�d�Y�ÊËZÅ��fyZ]�d¼��{{Â��Ê»�Ã|Ë{��Y{�dÌ·ÂW��²¿���»�«�ÉZÅ�dÌ·ÂË��É����²¿��Ã�Ìe�®ËY{�®Ë

{Â��Ê»�Ã|Ë{�µÂ^Ì¨»M�Ã�f·M�ÉZÅ�Ä¿Y{�Z]�ÊfË�ÂË{�ÓZ¼fuY��{Â��Ê¼¿�Ã|Ë{�¶v»��{�Ê¿Z��³{��iY���
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��
ÎÎÏ

��
�ËÂ�e���ó�ÉZ¼¿��Á{���µZ¼��d¼�]�|Ë{�,�Y{�dÌ¯ÓZ»�ÄÅY�]M����

��
�ËÂ�e���ód�Y��d¼��Y{�dÌ¯ÓZ»�Ä³��,d¼�]�|Ë{�µZ¼�����

��
��ËÂ�e��ó`q�d¼��Y{�dÌ¯ÓZ»�Ä³��,µZ¼��d¼�]�|Ë{����

��
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��
ÎÎÐ

{Â��Ê»�Ã|Ë{�dÌ·ÂW��Á�dÌ¯ÓZ»��Y�ÊeZ �«�ÄÅY�]M�¶yY{�,Ä¬�À»�É�ÁZy�d¼���{���Ä³��®Ë�Ä]�cY�iY�¾ËY�½{�¯�µZ^¿{�Z]

ºË{�Ây�]�®ËY{�cY�YÂ¼]��ÊfÌ¯ÓZ»���

¾Ì´À��Ê¿Z¯�Ä¿Â¼¿  Q6�¾Ì´À��Ê¿Z¯��ÔfyY��Y��ºÆ]�®Ë{�¿��Ä�¬¿�d�Y�Ã|��d�Y{�]�����

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY��Y� 56|�¿�Äf�Y{�]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�ÊËZf�Á��Ê³{Â·M�d¸ ]��  

��

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY     52 

��Y�¶v»�¾ËY��{�ÄÅY�]M�ÉZÀÆa�d �Á�d¸ ]��¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�Ê]Zzf¿Y�¶v»�Q7|Ë{�³��Â¸z»�Á�d�Y{�]����

��

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�d�{ÓZ] 51��

    d§�³��Y�«�Ê���]�{�Â»�[ÂÀm�Ä]�µZ¼���Y�Ä¬�À»��d�Y�Ê¿Z«Â§��»�«�|¿�Z��\·Z£�É�Â·ÂfÌ·�µZ¼���{����Ì�»���Ze��

|�Z]�Ê»��Ì¸Ì��Ê¼¯�Á�»�«�½�Z»�,®¼¿�,�bË���¶»Z����

�Á�»�«�c�q�Á�²¿��w����Ì¸Ì���Y�ÊeZ �«�dË�Z]�Á�ZÅ�®Ì¿Z°·Á�]�ÃÁÔ��½M�¥Y��Y��{�Á�ÄÅY�]M��Ì�»��{�[ÂÀm�d¼�]

 �«�|��Ã|Ë{�ÊfÌ¯ÓZ»�ÉZÅ�²À���Y�ÊeZ���Ã�Z¼��Ä]�Êf�{�Ä¿Â¼¿Q8����{�Ây�]�dÌ¯ÓZ»�ÉZÅ�Ä³��Ä]�cY�iY�¾ËY�½{�¯�µZ^¿{�Z]

|¿Y�Ã|���«YÁ�ZÅ�®Ì¿Z°·Á�Á��Ì¸Ì��Ã{Âe�d¯ZfÀ¯��{�Ä¯�ºË{Â¼¿���Ã{Âe��Ê]ÂÀm�Ê·Z¼��|¿Á���´¿ZÌ]�Ä¯�|��d§ZË�Ä¬�À»��{�ÊËÂ´·Y

|�Z]�Ê»�dÌ¯ÓZ»�Á��Ì¸Ì��ÉZÅ����{ÃZ´f�ËYQ9{Â��Ê»�Ã|Ë{�dÌ¯ÓZ»�Z]�ÃY�¼Å��Ì¸Ì��Á�dË�Z]�,dÌ·ÂW��,dÌeZ¼Å�����

��

��

��

���

��

��

��ËÂ�e�����d¼�]�|Ë{�,�Y{��»�ÓZ¼fuY�®Ì¿Z°·Á�Ã{Á|v»�������������

�Ä¿Â¼¿�,µZ¼�Q9���

��

��
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��
ÎÎÑ

��
�ËÂ�e�����Y{��»�Ê�Ì¸Ì��ÉZÅ�Ã{Á|v»�|¿Á���Y�ÊËZ¼¿��µZ¼��d¼�]�|Ë{��Q9��

��

�É�´Ë{�Ä³���Ì�»�½Z¼Å��{�dÌeZ¼Å�Á�dË�Á��M�,�Ì¸Ì��,dÌ¯ÓZ»��Y�Ê³��]�{�¿Á�]��{�|��Ã|Ë{�{ZË��ÉZÀÆa�Z]��»��Y��

��Ã�Z¼��Ä]�Êf�{�Ä¿Â¼¿Q10|��d�Y{�]���

��

��

�ËÂ�e�����|¿Á��N- S�Ê»��Y{�dÌ¯ÓZ»�ÊfÌeZ¼Å��Ì¸Ì��ÉZÅ�Ã{Âe�Ã|���z�»��ËÂ�e��{�Ä¯�²¿���»�«�ÉZÅ��z]�

|�Z]�Ä¿Â¼¿�,µZ¼��d¼�]�|Ë{�,Q10���

��

��

��

��

��
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��
ÎÎÒ

��

��

��

��

��

��

��

��

��

��

�������������

��ËÂ�e���fÌeZ¼Å��Ì¸Ì��Ä³��|]ZË�Ê»�Ä»Y{Y�µZ¼��d¼�]�Ä¯�Ã|��Ê. Q10,µZ¼��d¼�]�|Ë{���

��

{Â��Ê»�Ã|Ë{��Ì¿��dË�Z]�Á�dÌ¿Â¼Ì·�,dÌeZ¼Å�,�Y{��»�Ã|��ÊfÌeZ¼Å�Ê�Ì¸Ì��Ã{Âe��Ã�Z¼��Ä]�Êf�{�Ä¿Â¼¿Q11�¾ËY��Y�

|��d�Y{�]�¶v»���

�ËÂ�e����ÊfÌeZ¼Å�Ê�Ì¸Ì��Ã{Âe��Y�ÊËZ¼¿��,µZ¼��d¼�]�|Ë{�,�Y{��»�Ã|��Q11���

��

¾Ì´À��Ê¿Z¯�Ä¿Â¼¿� � Ä¬�À»�¾ËY�¾ÌËZa� ÄÅY�]M� �YQ12|��d�Y{�]� �� ���Y�É�Y{�]� Ä¿Â¼¿� ÄÅY�]M�d �Á�d¸ ]� �Ì¿� ZnÀËY� �{

d§�³�¹Zn¿Y�Ä¿Â¼¿�¾Ë|Àq��ÔfyY���

�Ä¿Â¼¿Q13�Ä¸�Z¨]��ÁZn»�ÄÅY�]M��Y����|��Äf�Y{�]��f»����

ZÅ� Ê·Z»Â¿M� Ä¬�À»� ¾ËY� �{� ZÅ� Ê���]��ÉZÅ� Ä¿Â¼¿� �Y� Ã|»M� d�|]� ¾Ì´À�� Ê¿Z¯� Á� Ê¼Ì�ÂW�� É

46,47,48,49,50,51,52,53,54,56,57,58|ËZ¼¿�Ê»�|ÌËZe�Y�����

��

��
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��
ÎÎÓ

Ã�Z¼��É�ZnÀÅZ¿�Ã{Á|v»IV� �

�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿Au, Fe, Sn, Ba, As, Zn, Pb �,dË�Â·Y|¿M�,d¿�Z³�,�»�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿�Á�

Ô��,¾¨�Y��Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY����ÉZÅ�Ã�Z¼��É�1,2,3,4,5,6,7|¿�Y{��Y�«�Ã{Á|v»�¾ËY�����

�Ä¿Â¼¿�ÃZ´f�ËY�d�{ÓZ]1��

{Â��Ê¼¿�Ã|ÅZ�»�ÊËY��Ä¿Z¯��Y�É�iY�pÌÅ�Ã{Á|v»�¾ËY��{��Ê¿Z«Â§��»�«�|¿�Z��ÉZÅ�ÄËÓ�\·Z£�É�Â·ÂfÌ·URF�Ê»�Ã|ÅZ�»�

{Â����Ì¿��¾£Á��Á�d¨¿�ÉÂ]�Á�{Â��Ê»�Ã|Ë{�ZÅ�����{�ÊÀ£Á��cY�iY�Ä¬�À»�¾ËY��{{Â��Ê»�¹Z¼�f�Y��cZ�fz»Q14��ÓZ¼fuY�Ä¯

|�Z]�Ê»�º«�Êf¨¿�Ä¬�À»�Z]��Z^e�Y��{���

�Ä¿Â¼¿�d�{ÓZ]4 

�Ä]�½|Ì����Ì�»��{�Ä¿Â¼¿4�¾ÅM�®qÂ¯�Ã{Âe�®Ë�Ä]���À´À»�ÉZÅ�Är³��Á�dÌeÂ³�,dÌ¿Â¼Ì·�,dÌeZ¼Å��Ä�Z»�¶yY{��{�Ä¯

ºË{�¯�{�Ây�]�,{�Y{��Y�«�®¼¿�Á�²À���Ã|��Ã{��Ä�¿Y�e�Ã{Âe�¾ËY�¶v»��{d�Y���Ä�¬¿�Q153� ���Ê¿Z¯��Y�Ê¿Z�¿�pÌÅ�Zm�¾ËY��n]

{�Ây�Ê¼¿�º�r]�ÊËY��d�Y�ÊËZÌ¼Ì��Á�Êf À��ÉZÅ�Ê³{Â·M��ÌiZe�dve�Ä¬�À»�¹Z¼e�Ä°¸]���ÉZÅ�Ä·Z]��½|¿Y�Â��¶v»�Ä¬�À»Y�ÅZ�

d�Y�ÊËZÌ¼Ì��Á�Êf À�����

�Ä�¬¿�Ä]�½|Ì����Ì�»��{5|��Ã|Ë{�ÊfË�Á�M�Á�ÊfÌ¯ÓZ»�Ã{Âe�®Ë����Ä�¬¿�{Q163���¾ËY�Êf À��Ä·Z]��|ËZ]��«YÁ��{�Ã{Âe�

Á��Z´Ì��,Äq�Za�,�¨¯�¶j»�ÊËZÅ�Ä·Z]��ÉÁZu�Á�Ã{Â]�Ä¿Zy�Z¯�®Ë����|�Z]�Ê»���

|��Ã|ÅZ�»�Ã|��ÊfÌ¸Ì§�Ã|��½Â³�³{�Ê´À��Ä�Z»�ÉZÅ�Äbe�Ä�¬¿�¾ËY��Y��eÓZ]���

��

�ËÂ�e�����Ä�¬¿�{�ÊfÌ¯ÓZ»�Á�ÊfË�Á�M��Ä·Z]��É�Ã{Âe��Q16 

Ã�Z¼��É�ZnÀÅZ¿�Ã{Á|v»III 

ÀÅZ¿�Ê¼Ì�ÂW��ÉZÅ�É�ZnAu, Fe, As, Mn, Pb dÌÀ^Ìf�Y�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿�Á�,�¾¨�Y�,dË�Â·Y|¿M�,d¿�Z³�

d�Y�Ã|����Y�³�Ã{Á|v»�¾ËY��{���

����ÉZÅ�Ã�Z¼��É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY 115, 116,117, 167,168, 169 ,170|¿�Y{��Y�«�Ã{Á|v»�¾ËY��{�����

ÊÀ��ÉZÅ�ÂÅZ»�Äbe�\·Z£�É�Â·ÂfÌ·,Z»�½�,d�Y��Y{�p³�ÉZÅ�½�Z»�Y�¼Å��Y{�Ã�¨u�²À��Ä�Z»�Á�¶Ì�����Á�ÄÅY�]M��Ì�»��{

Á��Ì¸Ì��Á�ZÅ�®Ì¿Z°·Á��Y�ÉY�Ã|���Ë��cZ �«�ZÅ�ÂÅZ»�Äbe�Ã{Á|v»��{��Ì¿�����{Â��Ê»�Ã|Ë{���
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��
ÎÎÔ

|�¿�Ã|Ë{�É|m�É�Z��Ê¿Z¯��Y�É�iY�pÌÅ�Á�d§�³��Y�«�|Ë{�Z]�{�Â»��Ì�»�Ê°¼¿�|^À³�ÉZa�Ze��ÁZy�d¼�]���bË�,�Z]��ZË�dË

|��d§ZË�ZnÀËY��{�¾Ìf�¸����Êf�{�Ä¿Â¼¿Q22 ����

 

�ËÂ�e����Ê°¼¿�|^À³�cZ�Z¨e�Y��Y�ÊËZ¼¿���

Ã�Z¼��É�ZnÀÅZ¿�Ã{Á|v»VI��

�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿Au, Fe, Hg, Mn ��fyZ]�Á��¯�»��{�¾ÅMÁ��»�ÉZÅ�Ã{YÂ¿Zy�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿�Á�

d�Y�Ã|����Y�³�{Á�¤��Ä«�Á���]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY��ÉZÅ�Ã�Z¼��Ê¼Ì�ÂW��É�Y{ 147, 144,143, 142 ,140�Ê¿Z¯�Ä¿Â¼¿�Á��

�¾Ì´À�145 , 158|¿�Y{��Y�«�Ã{Á|v»�¾ËY��{����

 ��ÃZ´f�ËY�d�{ÓZ]158d�Y�Ã|����Y�³��»�¾Ì´À��Ê¿Z¯��É�ZnÀÅZ¿�Ä¯��|�¿�Ã|ÅZ�»�ÊËY��Ê¿Z¯��Y�É�iY�ÄÅY�]M�¶yY{��

�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿Q23|��d�Y{�]�ÄÅY�]M��Y����

��

��

��

��

��

��

��

��

��

�ËÂ�e����½�Z»�¶yY{��{�d^À^Ìf�Y�Ê¿Z¯��
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��

ÃZ´f�ËY�{Q24,��|¿Á��Z]�ÊfÌ·ÂW��Ä³��E-W�Ê^Ë�¬e�d»Zz��Á�75 cm��Y�ÊËZÅ�Är³��Z]�ÃY�¼Å��bË��Á�½�Z»�ÄËÓ�ÉÁ��

{Â��Ê»�Ã|ÅZ�»�Ä³��¶yY{��{�dÌ¿Â¼Ì·Á�¾ÅM��Êf�{�Ä¿Â¼¿Q24|��d�Y{�]�Ä³���Y����

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

�ËÂ�e���ó³��|¿Á��Z]���bË��Á�½�Z»�ÉZÅ�ÄËÓ�¾Ì]�ÊfÌ·ÂW��ÄE-W���

��

��
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��ÃZ´f�ËY�{Q25|��d�Y{�]�Ã�Z¼��¾Ì¼Å�Ä]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�®Ë����

��ÃZ´f�ËY��{Q26{Â��Ê¼¿�Ã|Ë{�É�Z��Ê¿Z¯��Y�É�iY�pÌÅ����

��
�ËÂ�e���ó�fyZ]�[ÂÀm�Á�[ÂÀm�d¼�]�|Ë{�,ZÅ�ÄÅY�]M�Z�À»���cZ�Z¨e�Y��Y�ÊËZ¼¿����

¼��É�ZnÀÅZ¿�Ã{Á|v»Ã�ZVI � �

�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿ As, Sn ÉZÅ�Ã�Z¼��Ê¼Ì�ÂW��É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{�ÃÂÌm�,143��¾ÅM�,�À´À»�,Ô�� 

144� 140,�Ô��142,147�Ô�� �ÁÉ�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{�¾ÅM�Ã{YÂ¿Zy�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿�¾Ì´À��Ê¿Z¯�145 ��{

�Ã{Á|v»�¾ËY�{Á�¤��Ä³�]��fyZ]��¿�Y{��Y�«|����

�ÃZ´f�ËY Q27�Ä¿Â¼¿��fyZ]�[ÂÀm�{144  �ÊfË�Z]�Ä³��®Ë�,ÊËÓZ]��»�«�|¿�Z��\·Z£�É�Â·ÂfÌ·��{���ÊfË�Z]�ÄËÓ�|ËZ��ZË�Á��

d�Y� Ã|�� �«YÁ� Ê§Âe� Á� Ê°Ì¿Z°·Á� ÉZÅ� ÄËÓ� ¾Ì]� Ä¯� {Â�� Ê»� Ã|ÅZ�»� ��®Ì¿Z°·Á� ÉZÅ� Ã��{� �{� ¾·Z³� �Y� Ê°qÂ¯� ÉZÅ� Är³�

ZÅ�Ä¬�À»�cZ�Z¨e�Y��|��Ã|Ë{��]�,dÌeZ¼Å|��Ã|Ë{�ZÅ�dË�Z]�¶yY{��{�¾·Z³�,dÌ·ÂW��,dË�Z����

��
�ËÂ�e���ó�fyZ]�µZ¼��d¼�]�|Ë{�,ZÅ�®Ì¿Z°·Á�¶yY{��dË�Z]�Ã{Âe���

��
�ËÂ�e���ó�ÁZy�[ÂÀm�Ze��[ÂÀm�ÉÂ��Ä]�|Ë{�,�¼¯�Ä�Z¯�Ze��¼¯{���ÃÂ¯��Y�ÊËZ¼¿���
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�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�Ê¸�Y�ÄÅY�]M�¶yY{��YQ28|��d�Y{�]����

��É�ZnÀÅZ¿�Ã{Á|v»��ÁZyÃ�Z¼VI�Ä¿Â¼¿�d�{ÓZ]�¶v»��{�127�Äm�{�É�ZnÀÅZ¿��d�Y�Ã|����Y�³�Ê¼Ì�ÂW���¸«�����{

{Â��Ê¼¿�Ã|ÅZ�»�É�Z��Ê¿Z¯��Â¿�pÌÅ�Zm�¾ËY���

�Ä¿Â¼¿�d�{ÓZ]128�Äm�{�Ê·Z»Â¿M�Ä¯���Ã�Z¼��Ä]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�®Ë�,Ã|����Y�³�Ê¼Ì�ÂW��Q29|��d�Y{�]����

�Ä¿Â¼¿�ÄÅY�]M��Y98�Ê¼Ì�ÂW��Ê·Z»Â¿M�Ä¯�As�Ã�Z¼��Ä]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿�,d�Y�Ã{Y{�½Z�¿�Y��  Q30|��d�Y{�]���

��

Ã�Z¼��É�ZnÀÅZ¿�Ã{Á|v»VIII � �

�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿ As, Sn �É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{120,121, 122 �Á�Ã{YÂ¿Zy�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿

É�Y{�]� Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{�¾ÅMÁ�¾¯�Ë�� ,¾¨�Y�ÉZÅ�121  122� ,� ,¾¨�Y�¾ÅMÁ�Ô��{118�,��¾¨�Y�{120� Á��¾ÅMÁ�¾¨�Y

�{112Á�113|¿�Y{�Ã{Á|v»�¾ËY�Ä]�ª¸ e�����

Ã�Z¼��É�ZnÀÅZ¿��Ã{Á|v»��ÁZyVIII,�Ä¿Â¼¿�d�{ÓZ]�121, 122�Á�Y�»Â¸´À¯�\·Z£�É�Â·ÂfÌ·�Z]�É�ÁZÀÆa�Ã{Á|v»�¶»Z��

|�¿�d§ZË�É�Z��Ê¿Z¯��Y�É�ZiM�Á�d§�³�Y�«�|Ë{�Z]�{�Â»�¾�ÂÌ¸a�½�Z»���

�Y�M�ÄyZ��Ê¼Ì�ÂW��ÉZÅ�Ä¿Â¼¿�d�{ÓZ]��ÄÅY�]  118,120�Ã�Z¼��Ä]�¾Ì´À��Ê¿Z¯�Ä¿Â¼¿Q31, Q32, Q33 �d�Y{�]

|���{Â��Ê»�Ã|Ë{�Ê¿YÁY�¨]�Ã|��Äf���ÊfÌfÌÀ»�cZ]Â���Ã{Á|v»�¾ËY�ÉZÅ�ÄÅY�]M�¦¯��{���

��

Ã�Z¼��É�ZnÀÅZ¿�Ã{Á|v»V ��

�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿ Au, Sr �É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{114,(Sr)27,29, 149,150,�151(Ñu),��

�23(Pb, Zn),85(Au, Pb, Zn, Ag, Ba ,Fe)� ,84(Au)� Á��»� �ÉZÅ� Ã{YÂ¿Zy�¾Ì´À��Ê¿Z¯�ÉZÅ�É�ZnÀÅZ¿

É�Y{�]�Ä¿Â¼¿�ÉZÆÅZ´f�ËY�{� 28�,�¾ÅMÁ�¾¯�Ë��{85�,��¾Ìf�¸��{90�Á�88|¿�Y{�Ã{Á|v»�¾ËY�Ä]�ª¸ e�� �

��
��ËÂ�e�����ÃZ´f�ËY�Ä]�®Ë{�¿�p³�½| »�¶v»��Y�ÊËZ¼¿�Q17�fyZ]�µZ¼��Ze��fyZ]�d¼�]�|Ë{�,��

��
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��
�ËÂ�e�����fyZ]�µZ¼��Ze��fyZ]�[ÂÀm�d¼�]�|Ë{�,Ä¬�À»�¶¯�É�Â·ÂfÌ·��Y�ÊËZ¼¿����Q17���

¾Ì´À��Ê¿Z¯�Ä¿Â¼¿Q18|��d�Y{�]��,d�Y�{ZË��dÌ¿Â¼Ì·�Á�dÌeZ¼Å�|mYÁ�Ä¯�Ê¸�Y�ÄÅY�]M��Y����

ÉZÅ�É�eZ]�d�Z^¿Y�¶v»�Ä¯�ºË|Ì���Ê¸v»�Ä]�ÄÅY�]M��Ì�»�d�{ÓZ]��{��¼��c�Â�]�[���d§ZË�Z]�Á�µZ�vf�Y�Á�ÄÀÆ¯�

d�Y���Ä�¬¿Q20����

���ËÂ�e����Y�Á�ÄÀÆ¯�ÉZÅ�É�eZ]�d�Z^¿Y���¼��c�Â�]�[���d§ZË�Z]�Á�µZ�vf���Ä�¬¿Q20����

¾ÌËZa�Ê��§�ÄÅY�]M��Y�ÄÅY�]M��Ì�»�{��e��Ê¼Ì�ÂW��Ä¿Â¼¿�Ô^«�Ä¯27���Ô��É�ZnÀÅZ¿��Ê¿Z¯�Ä¿Â¼¿�®Ë�,{Â]�Ã|����Y�³

¾Ì´À�Q21Y{�]�|��d���|��Ã|ÅZ�»�[���Ê³{Â·M�Ä�¬¿�¾Ì¼Å�d�{�ÓZ]���Y�[���d§ZË�Z]]ÄÀÆ¯�ÉZÅ�É�eZ�����

Ê¼Ì�ÂW��É�ZnÀÅZ¿ Sr�Ã�Z¼��É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�{22 ,d�Y�dÌfÀ´»��Y��Z����ÃZ´f�ËY�¾ËY�¶»Zu�ÄÅY�]M����Á�µZ¼���{

�Ä¬�À»��ÁZy�µZ¼��{{�´Ì»�Ã|ÅZ�»�½M�cZ�Ì�Ze�Á�p³�½| »��������

ZnÀÅZ¿�¶v»�Ê¼Ì�ÂW��É� Fe, Ag, Hg, Mn, Sn, Pb�Ã�Z¼��É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�{�dÌÀ¼¸ËY�Á�¾ÅM�Ã{YÂ¿Zy85 �-�

[���ÉZÅ�Ê³{Â·M��ZiM�Ä¬�À»�¾ËY���Y����{��cZ�fz»�Ä]Q34����d�Y{ÂÆ�»���

��

��

�ËÂ�e���ó�|Ë{� ,ÄÅY�]M� �Ì�»� �{� [���ÉZÅ� Ê³{Â·M�

�fyZ]�µZ¼��d¼�]���
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��

��

��

��

��

��

��

�ËÂ�e���ó»��{��´Ë{�Ê³{Â·M��fyZ]�d¼�]�|Ë{�,Ä¬�À��

��

��

�Ã�Z¼��É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY24�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿�ÉÁZu�Sr, Fe, Pb, Zn�Á�ÄÅY�]M���Ze����{��Ì¿�Zm�¾ËY��{��

{Â��Ê»�Ã|Ë{�É�eZ]�µZ�vf�Y��Y�Ã|¿Z»�Z]�Ä·Z]��ÉZÅ�Ã{Âe�¥Y��Y�ª�ZÀ»���

��

��

�ËÂ�e���óÊfÌfÌÀ»�ÉZÅ�pa���¯�ÉZa��{�¾ÅM�Ê·Z»Â¿M�Z�À»�ÊfÌeZ¼Å��fyZ]�Ze�µZ¼���Y�|Ë{�,ÃÂ��

��

ÊfÌeZ¼Å�ÉZÅ�pa�Á��®ÅM�Á�p³�ÉZÅ�ÄËÓ�ÄÅY�]M�ÉÓZ]��{�{Â��Ê»�Ã|ÅZ�»�ÊfÌfÌÀ»���¾Ì´À��Ê¿Z¯�Ä¿Â¼¿Q35 �¾Ì¼Å��Y

|��d�Y{�]�¶v»���

�Ã�Z¼��É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY86�Ê¼Ì�ÂW��ÉZÅ�É�ZnÀÅZ¿�ÉÁZu�Au, Fe, Pb, Mn�,¾ÅM�,Ã�¬¿�,ÃÂÌm�¾Ì´À��Ê¿Z¯�Á���

�Á�¾¯�Ë��Ã|»M�d�|]�[���ÉZÅ�Ê·Z»Â¿M�½{Â]�¾Ì£Á�{��´¿Z�¿�Ä¯�{Â��Ê»�Ã|Ë{�Ä¬�À»��{�[���Ê³{Â·M��Ì¿�Zm�¾ËY��{�-�dÌÀ¼¸ËY

d�Y��|�Z]�Ê»�¾ÅM�É�ZnÀÅZ¿�Z�À»�¶v»��{��Y{�¾ÅM�ÉZÅ�Äbe��|�¿�Ã|Ë{�É�Z��Ê¿Z¯�¶v»��{���

��
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¿�ÃZ´f�ËY�d�{ÓZ]�Ã�Z¼��É�Y{�]�Ä¿Â¼21 �ÉÁZu���Ê¼Ì�ÂW��É�ZnÀÅZ¿  Sr �ÃZ´f�ËY��{�,¾¨�Y�Á��»��¾Ì´À��Ê¿Z¯�Á

Q36|��Ã|ÅZ�»�Ê°ÅM�½�Z»�Á�½�Z»�ºÌz��ÉZÅ�ÄËÓ�cY�YÂ¼]�ÊfÌ¿Â¼Ì·�Ê�Ì¸Ì��Ä³��²Ë���ÊfÌ¿Â¼Ì·�Ê�Ì¸Ì��ÄËÓ�d»Zz� 10-

15cm����Ì¤f»��|�Z]�Ê»���

��
�ËÂ�e���±Ì¸Ì��ÊfÌ¿Â¼Ì·�Ã{�Ây�¾Ìq�ÄËÓ��fyZ]�[ÂÀm�d¼�]�|Ë{�,Ê���

��

�{Â��Ê»�Ã|Ë{� �Z]�Ìe� Á�Ä·Â¸³�Ê�»�Á�Ên¿�]�ÉZÅ�Ä¯Âa� �Y�Ê Ì�Á�Ê³{Â·M� �ÁZn»�ÄÅY�]M�d�{ÓZ]� ��Ä¬�À»�¾ËY�ÓZ¼fuY

d�Y�Ã{Â]��Z]�Ìe�Á�¾Ë�¼e�½Y|Ì»��|��Ã|Ë{��Ì¿�Ê°qÂ¯�ÉZÅ�½ÂÌ�Y�f·M�Ä¬�À»�ÉZm�ÉZm��{�Äf^·Y� ���^À»�Ä¯�{Á��Ê»�½Z¼³�Ê·Á

�»�Ê·Z»Â¿M�Ê¸�Y,|�Z]�ZÅ�Ê³{Â·M�½Z¼Å����

�|¿Á��Z]�ºÌ���Ã�{�®Ë�Ä]�Ê¸�Y�ÄÅY�]M�¾ËY�ÉÓZ]��{E-WºË{�¯�{�Ây�]�,d�Y�Ã{Â]�p³�d�Y{�]�¶v»�Ä¯�����Z]Á��½| »

p³���Ã�{�¶yY{��Y��Â^���Y��a,dÌ¿Â¼Ì·�ÄËÓ�Ä]�Ê]ÂÀm��f°qÂ¯�ÄÅY�]M��{��dÌfÌÀ»���Ã|��½Z��³{���{�Ây�]�Ê¿�Z»�ÄËÓ�¶yY{��{

]��{�Ä¯�ºË{Â¼¿�ZÅZm�Êy��Ã�{�½Á�{�µZj»��|¿�Y{�{�¿Á�]���

�ÉYÁÓ�®Ë�Ä]��Â]�»�d�Y�¶¼fv»�Ä¯�|¿Y�Ã{�f�³�Ê]ÂÀm��z]�¾ËY�¹Z¼e��{�|¿�Y{�dÅZ^��Ã�Z]���Ä]�Ä¯�¾ÅM��Y�ÊeZ �«

dÌfÌÀ»�Y{���½YÁ|�Ì»�|À¿Z¼Å��|�Z]���
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��
�ËÂ�e���ó�ÁZy�d¼�]�|Ë{�,p³�½| »�Ã�{��Y�ÊËZ¼¿���

 

ÊfÌeZ¼Å�Ä³��®Ë�Äbe�¾ËY�ÉÓZ]��{���|¿Á��Z]��Y{�dÌ¯ÓZ»�ÊfÌ¿Â¼Ì·�E-Wd�Y�Ã|��d§ZË�����{�ÄËÓ�¾ËY�{�¿Á�]�d»Zz�

{Â��Ê»�Ã|Ë{�ÊËZÅ�pa�c�Â�]��Ì]Z¼¯�Á�|�Z]�Ê»�º¯�Ê¸Ìy�t�����ÉZÅ�¶Ì�§�Ä¬�À»�¾ËY�Ê°ÅM�ÉZÅ�½�Z»��{eZ¼Å�Ã|��ÊfÌ

{Â��Ê»�d§ZË��ZÌ�]���

��
�ËÂ�e���óÊfÌeZ¼Å�Ä³����Y{�dÌ¯ÓZ»�ÊfÌ¿Â¼Ì·� 

Y��¯}�Ä]�¹�Ód�Y�Ã|��¹Zn¿Y��dËÂ·ÁY�Ä¿Â³�pÌÅ�½Á|]�º«�Ä«�Á�ÉZÅ�Ã{Á|v»�É�Y~³�Ã�Z¼��Ä¯�d����

� �
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É�ZnÀÅZ¿�µ�fÀ¯��Z§�lËZf¿� �

����������Z��Ê���]�Á�É�Â·ÂfÌ·�É�Ä ·Z�»�Á�ÊËY�v���ËZ¼Ìa��Y��a����{Y| e�,Ä¬�À»�Ê�ZÀ��¾Ì»��ÉZÅ�Zfy17���²À/��Ä¿Â¼¿���Ã�/Ì·Y�ÀÌ»���Á

���{Y| e�¾ÌÀr¼Å���������ÉZÅ�Ã{Á|v»��Y�¾Ì´À��Ê¿Z¯�É�Ä¿Â¼¿������������Á�É�/Ì³�¹�§Â»Á�]�Á�Â�f����Y��a�Á�|��d�Y{�]�,| f�»�Á�Ã|��ÊÀÌ]��Ìa�

���������Ê�ZÀ��¾Ì»��½Z»�Z��¾Ì´À��Ê¿Z¯�ÃZ´�ËZ»�M��{�,dÀ´»���Âe��ËY|m��ÄÌ«{Z��|uYÁ���������¾/ËY��Y�Ä¸/�Zu�lËZf¿�Ä¯�d§�³��Y�«�Ä ·Z�»�{�Â»�

����cZ ·Z�»�Á�ZÅ�Ê���]�¾Ì´À��Ê¿Z¯�Ê¨Ì¯�lËZf¿�µÁ|m�{�d�ÂÌa��d�Y�Ã|»M��Ê·Z»Â¿M�,����¶/Ì¼°e�Á�|/ÌËPe�{�Â»�0Z¬Ì«{�Y��Ã|»M�d�|]�ÉZÅ

|Å{�Ê»��Y�«� 

�����������ÃZ´�ËZ»�M�Ä]�Ã|��d�Y{�]�²À��ÉZÅ�Ä¿Â¼¿�,�e�ªÌ«{�cZ ·Z�»�Á�Ê���]��Â�À»�Ä]XRD��Ê¸¬Ì/����Z/¬»�ÃZ´�ËZ»�M�Á���µZ/��Y�

�|���ZÆ¿M��Y�¶�Zu�lËZf¿��{��d�ÂÌa�Ã|»M�d�Y��� 

ÊËZÆ¿�Ê���]��

��������]��Y{��»�É�Ã{Á|v»�ÊËZÆ¿�É�Ä¸u�»��{��Ä³��������������������������Á�Z/Å�Ã{Á|/v»�É�Â/·ÂfÌ·�Á�Ê/�ZÀ��¾Ì»���ZfyZ���Zv·�Ä]�{Z]M��Ì§�

�������{Â/mÂ»�ÉZÅ�pa�¾Ì]Z»��Z^e�Y��Ì¿�Á�Ê·Z¼fuY�ÉZÅ�Ä³��|¿Á��,É�Z��Ê¿Z¯��Y�½ZÀÌ¼�Y�,É�Z��Ê¿Z¯�Á�Ê¿Z���³{�ª�ZÀ»�ÉÂnf�m�¾ÌÀr¼Å

d§�³��Y�«�{|n»�|Ë{�Z]�Á�Ê���]�{�Â»���

�É�Y{�]�Ä¿Â¼¿�ÃZ´f�ËY�d�{ÓZ] 51{Z]M��Ì§��ÁZy��{��É�Ã�Z¼��É�Ã{Á|v»II���

    ��d§�³��Y�«�Ê���]�{�Â»�[ÂÀm�Ä]�µZ¼���Y�Ä¬�À»��d�Y�º«�²¿���»�«�|¿�Z��\·Z£�É�Â·ÂfÌ·�µZ¼���{������¶»Z/���Ì�/»���Ze��

|�Z]�Ê»��»�«�½�Z»�,®¼¿�,�bË���|¿Y�Ã{�¯�}Â¨¿�ZÅ�®Ì¿Z°·Á�¶yY|]��Ì¸Ì���Y�ÊËZÅ�Ã{Âe�ÊËZÅ��z]��{���

���»��{�[ÂÀm�d¼�]�����������Z]�dË�|¿M�É�ZÅ�®Ì¿Z°·Á�]�ÃÁÔ��½M�¥Y��Y��{�Á�ÄÅY�]M��Ì�������Á�²/¿��w�/���Ì¸Ì/���Y�ÊeZ/ �«�dË�Z]�Á�Êf·Y

����������|��Ã|Ë{�ÊfÌ¯ÓZ»�ÉZÅ�²À���Y�ÊeZ �«�Á�»�«�c�q�������Ã�Z¼��Ä]�Êf�{�Ä¿Â¼¿Q8�����������������d/Ì¯ÓZ»�ÉZ/Å�Ä/³��Ä/]�cY�iY�¾ËY�½{�¯�µZ^¿{�Z]

�¿Z°·Á�Á��Ì¸Ì��Ã{Âe�d¯ZfÀ¯��{�Ä¯�ºË{Â¼¿�{�Ây�]|¿Y�Ã|���«YÁ�ZÅ�®Ì����Ã{Â/e��Ê]ÂÀm�Ê·Z¼��|¿Á���´¿ZÌ]�Ä¯�|��d§ZË�Ä¬�À»��{�ÊËÂ´·Y

�����|�Z]�Ê»�dÌ¯ÓZ»�Á��Ì¸Ì��ÉZÅ��ËÂ�e��������������������������É�Z/Å�p³�Á�½�Z»�¶yY{��{�Ä¬�À»�¹Z¼e��{�Á�|¿Â��Ê»�Ã|Ë{�ZÅ�dË�Z]�Z]�ÃY�¼Å�ZÅ�dÌ¯ÓZ»

|¿Y�Ã|��Ã|À¯Y�a�²¿��Êe�Â����

�������É�Ä�¬¿��Y�Ã�Ì·Y�ÀÌ»�É�Ä¿Â¼¿QE1�Á���ÁZy�µZ¼��|¿Á��Z]�Ä³��®Ë��{��«Y�|Ë{�³�d�Y{�]��fyZ]�[ÂÀm����Ê¿Z¯�cY�iY�¶v»�¾ËY��{

����{Â��Ê»�Ã|Ë{�ÊfÌ¯ÓZ»�É�Z�����������������c�Â�/]��Ì¸Ì/��Á�d/Ì¯ÓZ»�,dÌeÂ³�,dÌ¿Â¼Ì·�,dÌeZ¼Å�ÉÁZu�Á��^��¥Âe�Ã|¿�Ì³�]�{�É�ÄËÓ�É�Â·ÂfÌ·

|�Z]�Ê»�ÉY�ÄËÓ����

��

��

��

��

��
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��

��

��

��

��

��

��

��

��

��

��

��

��ËÂ�e��{��Y{��»�Ã�Ì·Y�ÀÌ»�É�Ã{Âe��¥Âe�¶yY (QE1)�ÁZy�µZ¼��,��fyZ]�[ÂÀm����

��

 

 

 

 

 

��

��

��

��

��

��

��

��

��ËÂ�e���Ã�Ì·Y�ÀÌ»�É�Ä³���Y�ÊËZÅ�Ä¿Â¼¿� (QE2, QE3)���
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���������Ê·Z¼��|¿Á��Z]�\Ì¯�e�¾Ì¼Å�Z]�ÊËZÅ�paó��������������ÉY�Y�{�Ä/]�ÉY�Ä³���Y�Ê¿Â¼Ày���«YÁ��{�Ä¯�|¿Â��Ê»�Ã|Ë{�µZ¼��d¼�]�Ê]ÂÀm�����
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Ti Be Ba Zn Sa Ni Mn Cu Cr Hg Au Element 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppb Units 
10 0.2 0.2 0.2 0.1 5 2 0.2 2 0.05 1 Detection 

IC3E IC3E IC3E IC3E IC3E IC3E IC3E IC3E IC3E ARM2 ARM2 Method 
��

 
 
 

 

W Sn Se Sb Pb Mo Co Bi B As Ag Element 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm Units 
0.1��0.2 0.2 0.1 0.2 0.1 0.2 0.1 0.5 0.5 0.01 Detection 
IC3
M 

IC3M IC3M IC3M IC3M IC3M IC3M IC3M IC3M IC3M IC3M Method 
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APPENDIX 1 : THE ANALYSIS RESULTS OF GEOCHEMICAL SAMPLES IN QOM SHEET(1:100,000)
Row Sample.No X Y Au Ag As Ba Cd Co Cr Cs Cu Fe Hg Mn Mo Na Nb Ni P Pb Sb Sc Sn Sr Th Ti Tl U V W Y Zn Zr

ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

1 QQ-1 491686 3844991 2.7 0.28 6.08 370.20 0.17 9.82 39.63 3.66 18.34 44250 0.1011 697.60 0.47 20180 9.95 19.22 3380.00 20.80 1.01 10.13 2.4 396.70 10.09 3871 0.72 2.37 112.00 1.03 18.87 79.21 210.40

2 QQ-2 495132 3843572 1.7 0.30 8.63 490.30 0.51 9.73 39.64 3.46 24.84 40500 0.0920 751.00 0.62 21200 9.87 19.51 479.30 24.22 0.81 9.57 2.7 464.30 9.48 3591 0.72 2.41 93.35 0.99 19.65 69.12 226.00

3 QQ-3 491686 3841622 2.3 0.33 8.59 595.10 0.16 20.41 72.03 9.17 25.88 81670 0.1170 1186.00 0.80 29470 20.79 19.46 404.60 37.79 2.19 11.45 3.3 615.10 20.99 9152 1.00 5.58 333.50 0.99 20.69 112.30 218.70

4 QQ-4 490528 3840545 2.6 0.39 9.25 355.20 0.24 13.26 63.85 4.72 26.43 55210 0.1042 813.70 0.69 33760 12.81 24.55 474.40 36.75 1.30 11.22 3 498.50 12.98 5049 0.78 2.80 157.70 1.05 19.32 89.19 265.80

5 QQ-5 490859 3840161 2.4 0.30 8.25 416.20 0.11 11.41 47.84 4.08 22.43 47680 0.0967 745.20 0.63 19360 11.12 20.06 441.30 21.24 1.04 10.30 5 467.70 11.12 4310 0.73 2.75 124.00 0.97 19.14 70.53 232.00

6 QQ-6 498937 3844102 2.8 0.35 13.89 740.60 0.37 10.49 52.80 3.78 24.86 46110 0.1108 726.30 0.67 13470 10.94 23.29 540.90 42.90 1.19 10.84 2.4 413.80 10.92 4068 0.74 2.64 110.30 1.20 21.80 83.23 240.40

7 QQ-7 499686 3841856 2.7 0.30 9.93 497.30 0.16 12.61 54.09 4.99 25.64 59360 0.1034 881.50 0.66 18930 13.54 19.34 460.60 59.91 1.35 11.27 2.3 439.60 13.70 5438 0.79 3.34 178.40 1.04 19.81 87.05 218.50

8 QQ-8 495725 3818913 1.6 0.34 6.65 411.80 0.14 12.56 52.43 4.52 29.60 56510 0.1082 841.40 0.55 18420 12.34 18.06 558.70 27.00 0.99 13.13 2.4 711.40 12.49 4994 0.86 3.07 159.90 1.21 21.55 103.10 230.30

9 QQ-9 494072 3819426 2.3 0.32 6.94 364.10 1.33 14.68 69.90 5.29 31.15 64620 0.1151 911.00 0.54 15250 14.41 21.68 573.00 44.86 0.96 13.29 2.4 600.30 14.58 5881 0.87 3.38 192.90 0.98 22.00 93.87 238.80

11 QQ-11 493479 3820377 2.8 0.34 5.33 345.60 0.53 18.59 77.13 7.28 29.51 78060 0.1399 1059.00 0.56 17520 17.97 17.69 426.40 29.54 1.26 15.64 2.7 574.40 18.51 7747 1.03 4.15 307.40 0.98 20.31 100.10 201.30

12 QQ-12 494337 3821890 2.4 0.28 5.65 332.40 0.82 14.49 57.60 5.22 28.05 65170 0.1176 880.20 0.62 15340 14.17 19.09 473.60 24.68 0.96 13.31 2.7 851.60 14.39 5664 0.88 3.21 200.50 0.87 18.73 86.95 196.10

13 QQ-13 493464 3822607 2.1 0.27 6.98 323.60 0.33 12.63 62.64 4.49 24.66 56890 0.1067 793.60 0.76 14430 12.50 20.09 492.60 25.52 1.01 11.62 2.4 1052.00 12.70 4872 0.77 2.83 155.70 0.88 18.90 74.55 202.50

14 QQ-14 493464 3823215 2.1 0.35 10.16 362.40 1.27 13.39 80.58 3.66 34.54 49530 0.0973 768.20 1.23 13310 11.79 43.74 629.70 37.28 0.41 13.16 3 661.20 11.28 4002 0.79 2.84 115.60 1.11 22.89 81.56 287.90

15 QQ-15 491249 3823309 1.8 0.39 8.16 263.40 0.14 26.28 113.00 10.69 31.39 105700 0.1558 1226.00 0.50 11330 28.54 26.29 511.10 26.60 2.90 12.82 2.8 534.70 29.98 11300 1.12 5.96 473.90 1.15 20.07 140.70 259.50

16 QQ-16 487387 3822102 2.1 0.31 7.13 372.30 0.40 9.95 52.29 3.33 25.43 46160 0.0955 696.00 0.45 17690 9.98 19.92 552.90 21.51 0.40 11.31 2.6 447.20 9.83 3809 0.72 2.46 102.00 0.76 20.41 68.92 244.90

17 QQ-17 488097 3823426 2.4 0.49 8.02 372.60 0.15 30.97 117.30 13.49 36.98 112000 0.1711 1524.00 0.52 15830 33.44 23.54 445.40 31.88 2.83 16.02 1.5 484.50 34.10 13070 1.30 6.88 622.90 1.25 21.47 176.80 252.90

18 QQ-18 486187 3824317 1.8 0.35 7.21 366.60 0.15 15.54 64.19 6.32 28.65 71100 0.1174 945.70 0.55 25310 16.07 16.84 490.50 33.86 1.01 12.92 2.5 495.00 16.30 6906 0.88 3.58 246.70 0.99 20.67 101.40 231.10

19 QQ-19 485001 3827843 2.1 0.30 8.20 362.00 0.17 14.81 62.44 5.53 32.34 64980 0.1173 908.00 0.64 13320 14.69 22.91 511.80 31.23 0.86 13.29 3.3 739.10 14.51 6020 0.87 3.44 210.70 1.10 21.07 104.40 229.80

20 QQ-20 488822 3827219 2.4 0.27 8.92 274.90 0.41 10.45 56.42 3.07 26.25 42940 0.1075 630.90 2.20 9158 9.57 26.15 557.90 21.62 0.60 9.03 2.6 1459.00 9.34 3522 0.62 2.14 101.60 0.85 16.87 78.07 215.30

21 QQ-21 490095 3825321 1.6 0.27 6.72 269.90 0.12 10.98 60.28 3.68 26.62 46810 0.1089 650.60 1.67 10470 10.61 22.39 641.20 26.33 0.45 9.74 2.6 1529.00 10.04 4148 0.67 2.18 116.80 0.83 17.77 77.80 221.20

22 QQ-22 483395 3830026 1.9 0.32 9.40 326.70 0.22 11.51 68.26 3.01 32.12 45100 0.1022 712.70 1.62 11080 9.98 42.10 559.20 23.59 0.54 11.45 2.4 1284.00 10.25 3433 0.71 2.25 101.60 1.00 20.81 82.58 266.30

23 QQ-23 480631 3830088 2.3 0.33 4.89 309.10 0.59 16.36 67.35 6.06 43.34 71000 0.1361 1020.00 0.60 21680 15.34 19.53 428.20 78.69 1.53 14.66 2.7 765.40 16.16 6770 0.95 4.00 263.50 1.64 19.17 207.90 206.10

24 QQ-24 480129 3830637 1.8 0.28 5.33 246.50 0.18 10.39 56.83 3.60 23.29 46850 0.1219 624.60 1.06 10680 10.20 20.34 426.90 55.28 0.59 9.80 2.4 1206.00 10.19 4044 0.66 2.28 138.90 0.77 16.38 73.02 197.90

25 QQ-25 478672 3830825 1.9 0.44 5.14 277.90 0.36 31.34 142.80 12.57 36.66 111400 0.1703 1698.00 0.38 17320 29.88 23.26 396.90 34.04 1.97 18.34 2.4 563.30 31.84 13000 1.30 7.80 644.70 1.10 19.69 156.40 237.20

26 QQ-26 478751 3831044 2.1 0.39 4.64 291.70 0.11 22.66 85.50 8.93 32.44 86620 0.1391 1260.00 0.56 20930 21.07 17.79 440.30 26.19 1.59 16.11 2.4 750.80 21.86 9247 1.08 5.12 405.30 1.08 20.04 120.00 222.90

27 QQ-27 477936 3833236 1.7 0.22 4.34 144.10 0.18 8.04 32.79 1.43 15.23 25760 0.0787 562.30 1.35 56610 5.55 18.32 329.50 15.68 0.25 5.44 2.5 2102.00 5.05 1663 0.40 1.46 45.13 0.54 10.54 57.61 145.00

28 QQ-28 478751 3833601 1 0.25 6.87 204.30 1.44 8.29 42.40 2.03 22.60 33340 0.1013 493.00 2.12 10170 7.35 23.22 477.90 29.29 0.32 7.20 1.8 1449.00 7.24 2307 0.52 1.42 63.03 0.77 15.54 62.69 187.90

29 QQ-29 478798 3833946 1.5 0.32 1.17 251.30 0.12 11.54 36.50 3.61 28.27 52440 0.1512 747.20 0.59 40190 9.91 12.38 414.50 19.79 0.08 14.48 2.4 915.60 10.68 4077 0.89 2.37 130.40 0.74 17.38 64.78 213.7029 QQ-29 478798 3833946 1.5 0.32 1.17 251.30 0.12 11.54 36.50 3.61 28.27 52440 0.1512 747.20 0.59 40190 9.91 12.38 414.50 19.79 0.08 14.48 2.4 915.60 10.68 4077 0.89 2.37 130.40 0.74 17.38 64.78 213.70

30 Qf 30 486894 3869585 1.6 0.48 13.64 1032.00 0.21 16.88 83.56 6.20 37.51 58010 0.1041 1109.00 1.09 15120 16.64 34.43 872.50 41.64 2.06 16.60 2.6 379.80 13.77 5823 0.99 4.56 161.60 1.63 28.98 140.50 395.10

31 Qf 31 488186 3868953 1.7 0.50 19.53 925.70 0.39 26.52 138.90 11.59 45.39 75500 0.1227 1505.00 1.99 13990 26.46 39.47 764.00 45.81 3.37 20.59 3 358.40 23.63 10170 1.26 7.20 355.00 2.32 30.19 215.60 401.70

32 Qf 32 487318 3867067 1.7 0.47 12.18 787.20 0.27 19.05 91.64 6.26 46.98 61580 0.1188 1229.00 1.02 15660 17.75 35.32 998.20 61.30 2.01 20.19 2.3 445.00 14.77 5795 1.04 5.06 176.60 1.56 33.03 160.80 388.60

33 Qf 33 486449 3866159 1.8 0.38 15.09 761.60 0.29 18.34 82.34 5.27 49.87 57910 0.1080 1091.00 0.90 12610 15.13 37.45 727.10 56.83 1.71 21.48 2.5 516.40 12.84 4948 1.00 4.25 160.20 1.64 26.52 165.20 329.00

34 Qf 34 487526 3865766 2.3 0.51 11.99 861.50 0.39 20.95 140.70 7.10 48.14 60920 0.1188 1252.00 0.80 13820 19.49 48.21 1116.00 63.59 2.16 19.05 2.8 838.70 14.61 6540 1.05 5.43 171.70 1.62 28.86 166.10 410.10

35 Qf 35 487582 3863314 1.8 0.36 5.31 443.00 0.23 22.55 76.88 6.66 39.78 63570 0.1232 1058.00 1.44 34650 18.16 28.90 1168.00 29.22 1.68 22.09 2.1 552.20 14.43 6161 1.00 4.48 195.80 0.95 25.28 119.20 326.80

36 Qf 36 490015 3865709 1.8 0.41 7.55 479.30 0.28 21.93 88.07 6.60 45.84 64990 0.1211 1122.00 0.70 15000 18.06 33.82 968.60 31.49 1.82 21.68 2.1 431.40 15.48 6246 1.05 4.66 201.40 1.11 27.41 121.60 335.00

37 Qf 37 490750 3865370 1.8 0.40 7.48 567.60 0.33 23.41 96.45 7.88 48.93 69560 0.1238 1235.00 0.81 16390 20.57 28.10 1059.00 33.84 2.03 23.47 2.3 692.70 17.22 7499 1.14 5.46 252.00 0.99 28.03 114.90 365.40

38 Qf 38 491316 3862573 1.9 0.38 8.78 744.10 0.24 18.14 101.50 6.58 42.23 60520 0.1084 1023.00 0.86 15140 17.93 34.41 912.40 37.33 1.86 18.66 2.6 446.60 14.51 6232 1.03 4.43 182.70 1.27 31.16 109.50 403.50

39 Qf 39 492146 3863616 1.4 0.51 7.36 2050.00 0.21 23.96 152.60 9.51 47.78 68490 0.1170 1296.00 0.96 17610 24.43 41.39 1662.00 43.36 2.48 20.96 2.8 500.10 17.65 8627 1.21 6.20 231.60 1.25 34.47 143.10 503.80

40 Qf 40 493070 3863139 1.7 0.49 7.43 586.00 0.30 24.47 137.50 9.28 47.87 69960 0.1227 1418.00 0.83 16600 24.92 37.98 1399.00 37.22 2.34 21.46 2.8 391.10 18.48 8615 1.19 6.15 244.50 1.46 33.20 145.30 465.50

41 Qf 41 494126 3862328 1.4 0.41 6.32 462.40 0.23 18.72 78.26 5.62 45.06 58460 0.1207 1006.00 0.77 18820 16.56 36.38 1049.00 36.99 1.41 18.48 2.3 444.40 12.95 5376 0.98 4.32 146.00 1.08 28.90 106.20 374.90

42 Qf 42 495031 3861649 2.1 0.45 6.40 526.50 0.33 22.74 98.03 7.08 58.57 66960 0.1239 1256.00 0.79 16820 20.70 37.82 1164.00 39.53 2.00 21.54 2.8 410.40 16.36 6673 1.09 5.47 201.40 1.30 30.69 129.40 384.60

43 Qf 43 497213 3862720 2.3 0.57 8.82 644.60 0.44 33.09 243.30 13.33 66.08 78920 0.1355 1672.00 1.09 15720 32.84 50.93 1314.00 38.55 3.22 28.27 3.4 449.50 25.05 11660 1.40 8.26 392.90 1.56 33.16 173.30 483.90

44 Qf 44 497922 3860277 1.5 0.42 6.84 576.20 0.28 20.24 116.50 7.05 44.52 63680 0.1110 1186.00 0.75 16560 20.14 36.72 1298.00 37.81 1.64 18.94 3.8 395.60 14.73 6905 1.07 5.36 175.60 1.39 31.22 132.80 423.00

45 Qf 45 498571 3859856 1.6 0.46 5.82 580.40 0.30 22.56 127.30 7.89 50.78 65490 0.1113 1227.00 0.80 18270 21.98 40.43 1392.00 34.09 1.69 20.48 3.8 487.10 15.93 7619 1.16 5.69 196.60 1.65 32.87 161.30 447.60

46 Qf 46 499104 3852047 1.4 0.35 6.86 491.60 0.19 14.25 46.48 5.65 22.89 55360 0.0977 854.10 0.80 21200 14.01 17.14 537.30 30.93 1.29 13.96 3.4 417.50 12.52 5479 0.93 4.08 151.30 1.08 27.12 85.90 317.00

47 Qf 47 499672 3851003 2.3 0.40 9.07 809.70 0.26 18.84 87.99 5.93 47.96 60620 0.1161 1147.00 0.87 16210 17.00 37.71 918.30 37.38 1.47 19.84 3.2 429.60 13.58 5643 1.03 4.70 165.90 1.40 29.02 135.00 359.60

48 Qf 48 498403 3852324 1.9 0.41 8.35 744.60 0.31 20.81 73.11 6.60 62.54 66990 0.1360 1295.00 0.70 19080 17.32 27.25 701.70 37.68 1.72 25.81 2.8 418.10 16.07 6305 1.09 4.72 243.80 1.57 27.77 162.40 292.50

49 Qf 49 496914 3852871 1.9 0.48 8.73 532.10 0.73 15.38 85.29 7.19 60.82 82470 0.1273 845.00 0.42 15280 11.27 29.59 774.20 34.08 1.54 32.36 2.9 352.60 10.25 4608 0.91 4.39 173.40 1.10 45.03 122.70 245.30

50 Qf 50 495292 3853307 2.5 0.44 10.22 657.80 0.29 21.07 62.08 6.25 59.63 61510 0.1339 1332.00 0.74 17520 14.74 29.40 835.60 37.68 1.47 23.15 3.2 447.00 15.11 5678 1.02 4.74 216.50 1.60 24.23 183.80 280.70

51 Qf 51 495346 3854933 2.2 0.47 10.29 667.90 0.31 21.28 72.70 6.50 66.48 63050 0.1255 1317.00 0.83 14980 15.39 34.37 779.90 43.82 1.47 23.82 3 561.80 15.91 5786 1.03 5.09 230.90 1.62 24.92 177.10 303.70

52 Qf 52 494123 3853802 2.0 0.43 8.49 660.60 0.28 18.01 59.01 5.80 49.35 58110 0.1359 1112.00 0.60 18850 13.23 27.80 768.30 35.42 1.56 20.98 2.4 408.00 13.73 5176 1.02 4.34 191.30 1.50 24.84 147.50 271.80

53 Qf 53 492262 3854862 1.5 0.37 8.24 1783.00 0.63 15.88 60.71 5.91 40.21 55740 0.1039 1000.00 0.68 15560 13.33 29.53 798.80 38.08 1.60 16.75 2.7 376.90 13.19 5256 0.94 3.85 165.10 1.52 26.24 124.80 307.10

54 Qf 54 491146 3855206 2.8 0.38 6.74 748.80 0.55 18.13 59.45 6.02 47.03 58430 0.1151 1074.00 0.54 18840 13.33 24.66 746.00 36.36 1.37 22.77 2.7 383.00 14.16 5309 1.02 4.48 201.90 1.34 25.35 132.50 275.40

55 Qf 55 489449 3855809 1.8 0.40 6.53 470.30 0.15 20.64 58.63 6.15 59.87 59760 0.1295 1174.00 0.44 18530 13.68 27.38 761.90 31.37 1.35 23.94 4.8 429.50 14.33 5407 1.05 4.59 220.80 1.56 23.22 155.40 252.60

56 Qf 56 488035 3857469 2.5 0.37 6.63 452.10 0.17 21.47 57.20 5.64 56.47 59500 0.1356 1069.00 0.47 16720 13.68 32.50 763.60 42.79 1.42 21.65 2.7 403.80 13.76 4902 1.00 4.39 188.90 1.43 22.84 171.20 264.10

57 Qf 57 486847 3857695 1.9 0.39 4.27 388.90 0.12 23.13 70.01 7.63 58.49 66270 0.1346 1229.00 0.42 19060 15.37 24.13 719.30 41.79 1.66 29.09 2.3 381.30 16.45 6626 1.16 5.44 297.20 1.57 23.31 164.10 255.50

58 Qf 58 486703 3858957 2.9 0.41 7.59 415.50 0.18 19.89 60.41 6.39 45.84 59070 0.1184 1007.00 0.40 16360 13.97 25.03 619.80 43.31 1.37 20.84 2.7 466.10 14.40 5561 0.98 4.29 215.40 1.50 23.34 149.70 267.90
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APPENDIX 1 : THE ANALYSIS RESULTS OF GEOCHEMICAL SAMPLES IN QOM SHEET(1:100,000)
Row Sample.No X Y Au Ag As Ba Cd Co Cr Cs Cu Fe Hg Mn Mo Na Nb Ni P Pb Sb Sc Sn Sr Th Ti Tl U V W Y Zn Zr

ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

59 Qf 59 485589 3858674 2.2 0.36 2.98 309.20 0.10 23.03 51.82 7.01 53.92 62180 0.1314 1123.00 0.36 16690 14.36 22.88 651.90 28.15 1.23 24.89 2.4 431.00 15.37 6021 1.13 4.56 267.50 1.53 22.90 170.20 253.40

60 Qf 60 490235 3851355 2.1 0.34 11.06 424.00 0.23 11.55 48.74 4.69 22.53 43970 0.0995 747.00 0.91 15370 10.11 23.27 642.70 26.97 1.02 11.79 2.7 464.00 9.54 4022 0.80 3.25 110.50 1.07 24.14 82.68 302.20

61 Qf 61 490940 3852483 3.2 0.37 8.28 540.10 0.40 14.43 47.19 6.36 21.28 51430 0.1276 949.50 0.72 23430 11.30 16.08 450.70 38.59 1.39 12.71 2.7 436.30 11.84 5378 0.90 3.95 191.30 1.09 21.10 80.25 260.30

62 Qf 62 485395 3854207 1.7 0.34 9.63 436.80 0.48 14.58 46.87 6.47 20.33 52180 0.1039 817.60 0.76 17420 12.05 20.75 568.50 31.91 1.42 12.33 2.4 444.20 12.17 5649 0.91 3.89 175.20 1.07 23.48 91.94 299.20

63 Qf 63 483309 3848183 2.0 0.34 12.62 361.40 0.17 13.74 47.36 5.78 16.67 49780 0.0958 850.70 0.55 16160 11.35 17.71 436.40 30.29 1.49 11.55 2 382.40 11.63 5127 0.83 3.72 162.60 0.93 22.81 74.27 309.70

64 Qf 64 480665 3848905 2.1 0.36 15.01 363.90 0.15 18.31 60.24 8.31 22.21 56750 0.1077 1011.00 0.76 14660 14.86 23.72 523.70 31.65 1.76 11.79 2.3 362.90 14.58 6942 0.96 5.11 222.90 1.14 25.27 97.74 295.80

65 Qf 65 479502 3848659 1.9 0.28 18.97 363.10 0.16 12.69 47.58 5.07 19.33 46080 0.0898 761.70 0.56 15210 10.11 21.58 525.30 28.61 1.24 10.53 2.2 385.20 10.20 4401 0.81 3.63 129.10 1.17 21.58 88.46 254.50

66 Qf 66 478920 3848941 2.4 0.31 14.17 339.90 0.13 16.34 55.69 7.29 18.89 52210 0.0947 926.00 0.62 15020 13.22 21.59 477.70 30.16 1.50 11.70 2.3 362.60 13.11 6183 0.89 4.30 189.20 1.00 24.36 86.02 266.80

67 Qf 67 478163 3849504 2.6 0.33 14.72 363.40 0.14 11.40 43.61 4.56 18.04 40580 0.0871 670.50 0.48 16090 9.43 20.20 506.10 26.77 0.88 10.00 2.3 385.90 8.99 3951 0.77 2.91 106.30 1.07 21.13 67.73 286.30

68 Qf 68 480583 3867729 2.3 0.52 12.97 659.40 0.10 20.06 72.15 7.46 35.88 59800 0.1174 1411.00 0.81 25170 15.41 26.69 1209.00 40.48 1.56 20.03 2.2 485.60 13.93 6229 1.08 5.74 236.70 1.29 23.67 182.50 320.90

69 Qf 69 482450 3868991 2.5 0.43 15.00 694.40 0.34 21.93 100.40 7.77 42.87 70730 0.1086 1505.00 0.92 15250 18.54 33.45 1188 40.13 1.52 21.27 3 408.60 16.29 6352 1.11 6.02 214.30 1.77 26.80 169.30 336.50

70 Qf 70 481209 3869956 2.1 0.46 16.48 2876.00 0.32 18.01 83.49 6.76 35.05 60960 0.1042 1291.00 1.01 14180 16.73 31.21 1177 36.59 1.90 16.69 3.1 407.90 14.40 5594 1.00 5.34 164.20 2.01 26.27 174.70 356.70

71 Qf 71 479968 3869776 1.7 0.39 14.33 599.10 0.33 16.86 64.22 6.01 35.72 59330 0.0990 1047.00 1.21 15790 15.30 26.98 995 33.39 1.40 16.22 2.8 389.20 14.10 5084 0.98 4.98 154.40 1.67 26.58 119.30 359.20

72 Qf 72 477910 3870158 2.1 0.43 12.93 653.80 0.34 16.30 67.16 6.49 33.98 59600 0.0986 959.60 1.43 17010 16.51 26.36 849 31.03 1.51 14.55 3 321.10 14.60 5361 0.97 4.41 156.30 1.78 27.34 104.90 380.70

73 Qf 73 485091 3866816 2.0 0.33 15.12 2752.00 0.51 15.39 114.80 6.30 43.75 60360 0.1166 1122.00 1.50 9149 14.93 26.60 747 46.58 1.24 16.41 2.1 728.30 13.09 4669 0.84 4.86 184.60 1.42 19.43 134.00 255.30

74 Qf 74 485494 3867230 2.4 0.32 22.46 2119.00 0.50 22.92 132.70 10.54 42.03 79300 0.1198 1288.00 1.58 10970 21.94 36.53 774 94.57 1.94 18.04 3.7 429.60 19.75 8320 1.13 5.87 305.20 2.03 26.77 169.30 344.60

75 Qf 75 483648 3865024 2.8 0.40 10.47 534.10 0.38 22.64 86.10 7.35 52.25 68520 0.1256 1507.00 0.80 16060 16.75 30.72 1248 45.87 1.09 22.22 2.4 474.00 14.59 5754 1.11 5.79 201.30 1.58 24.76 159.60 323.40

76 Qf 76 482980 3859947 1.5 0.25 8.47 382.80 0.32 19.72 71.12 7.22 49.62 68140 0.1056 1077.00 0.83 17380 15.31 26.14 768 30.66 1.47 24.11 2.6 392.80 15.18 5645 1.07 5.16 223.00 1.52 24.20 133.20 263.10

77 QQ-77 484500 3844800 1.7 0.24 7.14 327.80 0.25 9.14 43.58 2.90 20.98 41490 0.0929 678.40 0.42 21490 9.11 18.79 442.30 26.63 0.46 9.59 2.1 467.70 9.47 3353 0.69 2.30 93.95 0.83 18.07 66.53 212.20

78 QQ-78 483686 3844189 1.9 0.27 6.80 350.80 0.85 10.07 43.50 3.32 23.45 46060 0.1215 734.70 0.43 16480 10.13 17.76 412.10 28.39 0.37 10.60 3 397.70 10.57 3873 0.72 2.48 112.10 0.92 18.39 69.85 239.00

79 QQ-79 479299 3838191 1.7 0.28 7.37 258.00 1.52 13.79 65.94 4.32 28.96 58030 0.1265 898.60 1.86 13510 12.64 23.54 486.80 29.47 0.68 12.01 2.4 879.00 12.99 4905 0.74 3.03 171.60 0.94 18.53 80.34 205.00

80 QQ-80 479581 3837126 2.3 0.25 7.72 215.20 0.39 10.59 47.95 2.54 25.46 39410 0.1475 602.40 2.08 9157 8.69 24.91 525.40 40.74 0.19 8.03 1.9 826.70 8.80 2931 0.58 2.08 80.76 0.80 17.10 59.33 202.00

81 QQ-81 480709 3836562 1.4 0.23 7.86 243.10 0.74 10.57 53.36 2.62 25.15 40350 0.0920 555.40 1.28 10420 9.12 23.20 532.00 30.12 0.21 8.84 3 842.00 9.45 3099 0.63 1.65 81.39 0.73 18.09 64.73 229.20

82 QQ-82 477983 3836076 1.8 0.31 3.89 285.10 0.17 12.01 42.26 3.53 31.28 53180 0.1568 794.90 0.48 24100 10.53 16.21 486.90 35.17 0.41 14.01 2.6 689.80 11.22 4239 0.88 2.80 125.50 0.80 19.00 75.39 209.60

83 QQ-83 478077 3835779 1.7 0.27 2.10 268.40 1.40 11.42 34.43 3.42 27.07 51620 0.1696 760.10 0.51 30140 9.93 13.10 412.50 44.97 0.45 13.73 2.4 854.20 10.65 3990 0.88 2.95 129.30 0.85 17.48 67.95 209.00

84 QQ-84 481025 3828092 2.5 0.32 6.29 297.60 0.47 12.50 65.83 3.87 32.47 55020 0.1368 752.90 0.89 15580 12.34 28.97 529.20 26.67 0.79 13.24 3.2 533.60 12.38 4524 0.76 2.76 140.20 1.15 20.60 99.93 274.30

85 QQ-85 477593 3827996 2.0 0.62 4.73 244.00 0.15 49.90 255.00 22.45 50.68 325750 0.2481 2707.00 0.25 14930 53.10 32.01 370.10 56.17 6.02 23.13 3.5 493.70 56.17 29605 1.79 13.91 1476.00 1.36 20.82 257.00 276.30

86 QT86 476423 3829081 1.2 0.36 4.59 226.50 0.50 32.18 129.70 15.60 34.55 98290 0.1779 1691.00 0.20 17140 24.77 18.36 346 146.70 4.06 20.87 2.9 550.40 28.37 12760 1.32 7.05 694.30 0.92 19.87 135.10 247.2086 QT86 476423 3829081 1.2 0.36 4.59 226.50 0.50 32.18 129.70 15.60 34.55 98290 0.1779 1691.00 0.20 17140 24.77 18.36 346 146.70 4.06 20.87 2.9 550.40 28.37 12760 1.32 7.05 694.30 0.92 19.87 135.10 247.20

87 QT87 476088 3828018 2.8 0.27 3.34 225.90 0.27 14.69 48.66 5.63 26.66 56990 0.1370 920.00 0.72 22820 10.95 12.25 427 23.73 0.44 16.19 2.6 841.50 11.95 5323 0.91 3.16 209.50 0.77 19.08 68.74 207.90

88 QT88 474732 3827889 1.5 0.27 3.63 209.60 0.29 10.73 39.13 3.41 25.11 38510 0.1249 663.70 0.82 17070 7.73 15.52 474 26.82 0.10 11.94 2.3 829.10 7.39 3290 0.75 2.12 95.98 0.90 17.76 59.06 218.60

89 Qf 89 474718 3829170 1.8 0.24 6.27 322.30 0.33 16.64 61.89 6.45 29.96 58770 0.1585 934.40 0.76 21960 12.20 21.17 549 37.24 0.96 15.17 2.5 587.60 12.81 5276 1.01 4.58 199.70 1.08 19.90 86.09 231.40

90 QT90 473771 3828500 2.0 0.32 3.52 238.00 0.31 18.57 66.61 7.14 30.07 67620 0.1496 1144.00 0.31 19210 13.71 16.82 478 27.77 0.93 18.03 2.5 655.80 14.87 6761 0.99 3.77 281.30 0.84 20.30 88.72 236.30

91 QT91 472416 3830860 1.9 0.32 0.27 185.40 0.25 15.98 44.59 5.65 32.72 57570 0.1377 899.30 0.22 20570 10.39 11.66 416 21.61 0.44 18.33 3.2 583.40 11.51 5166 1.03 3.05 192.80 0.57 19.15 59.60 209.50

92 QT92 471950 3830510 2.2 0.34 3.03 235.30 0.21 13.10 42.29 4.67 26.99 48880 0.1397 822.00 0.48 23880 9.12 12.34 527 23.25 0.10 14.97 2.5 576.00 9.51 4282 0.88 2.89 149.20 0.86 18.93 66.27 215.30

93 QT93 471659 3827918 1.4 0.39 1.62 207.80 0.47 30.56 125.50 14.00 39.08 97750 0.1684 1734.00 0.12 17940 23.16 18.78 389 29.88 1.47 25.49 1.9 542.00 26.53 11320 1.35 7.61 610.70 1.00 23.33 121.50 271.30

94 QT94 470479 3828835 1.2 0.28 4.22 200.30 0.37 15.77 63.85 5.89 28.47 56500 0.1410 870.40 1.21 16770 10.82 16.63 431 27.36 0.14 14.69 1.6 1328.00 11.47 5124 0.88 3.54 203.20 0.85 18.36 77.63 201.30

95 QT95 469460 3832349 2.0 0.36 1.52 218.10 0.36 23.33 87.52 10.01 35.83 82320 0.1594 1318.00 0.25 20120 16.92 15.53 402 29.10 0.98 21.43 3.2 598.10 19.09 8393 1.18 5.16 398.90 0.88 21.68 91.58 246.60

96 QT96 470639 3827612 1.3 0.34 0.87 224.10 0.25 14.10 36.22 4.82 30.91 49410 0.1312 755.00 0.42 19890 8.87 12.03 425 29.51 0.28 16.10 1.7 630.80 9.72 4245 0.98 3.01 138.30 0.83 19.03 56.85 227.50

97 QT97 468673 3827918 2.1 0.39 0.97 248.40 0.25 15.47 41.92 5.49 30.31 56330 0.1504 891.90 0.37 18440 10.48 12.52 478 25.51 0.25 17.35 2.4 500.50 11.39 4954 0.98 3.10 157.90 1.02 21.47 71.49 235.80

98 QT98 467828 3831020 1.1 0.33 17.09 235.80 0.32 15.81 44.91 5.60 33.32 56650 0.1421 909.40 0.25 20010 10.75 13.34 481 27.36 0.18 17.97 1.9 488.10 11.69 5122 1.01 3.39 175.30 1.10 21.32 104.00 227.50

99 QT99 465556 3830161 1.5 0.37 1.30 225.30 0.30 16.68 46.61 6.01 31.98 61710 0.1437 997.90 0.33 17480 12.39 12.47 476 29.40 0.18 18.74 1.6 443.80 13.62 5715 1.01 3.24 209.90 0.97 22.73 75.11 270.70

100 QT100 464153 3826803 1.6 0.35 1.88 216.60 0.32 18.15 53.11 7.10 33.05 67910 0.1577 1041.00 0.36 14920 13.73 13.25 464 27.84 0.61 18.10 3.2 482.70 15.71 6798 1.04 3.72 278.30 0.82 21.20 79.77 247.10

101 QT101 463323 3828653 1.4 0.33 1.97 230.80 0.23 15.33 38.77 5.67 33.73 57370 0.1458 902.70 0.26 16860 11.15 11.23 476 25.80 0.19 17.12 2.4 501.90 12.41 5496 1.01 3.25 189.90 0.78 21.63 76.58 235.20

102 Qt 102 462056 3826716 1.8 0.20 3.04 239.80 0.27 24.95 64.56 9.95 36.81 70730 0.1822 1225.00 0.40 18020 17.91 26.10 476.40 23.61 2.11 20.48 3.6 447.40 20.47 8324 1.24 5.65 381.60 1.24 23.31 98.56 252.50

103 Qt 103 461488 3828304 1.6 0.24 2.84 235.50 0.37 21.64 57.45 8.31 37.90 66180 0.1706 1068.00 0.58 15220 15.39 25.27 467.70 22.93 1.81 18.36 3.2 470.30 17.84 7309 1.18 5.01 300.00 1.19 22.88 84.78 246.60

104 Qt 104 459667 3827124 2.0 0.24 3.08 267.20 0.24 17.51 45.46 6.17 33.60 58280 0.1662 904.80 0.86 15050 12.33 22.37 508.70 24.22 1.65 17.91 2.5 481.70 14.29 5379 1.07 3.85 195.70 1.16 22.89 74.97 245.10

105 QQ-105 458647 3826454 1.6 0.29 2.31 260.30 0.17 14.00 33.40 4.36 33.40 61600 0.1736 843.00 0.37 12480 11.98 12.79 462.00 33.72 0.83 15.44 4 590.70 13.08 5087 0.93 3.03 171.40 0.96 19.56 74.98 197.80

106 Qt 106 457963 3826643 1.6 0.21 4.44 268.30 0.28 22.94 67.52 9.04 34.73 70340 0.1597 1141.00 0.57 12130 17.62 26.49 490.40 24.62 2.14 20.79 3.2 586.00 20.09 7747 1.18 5.07 358.60 1.30 24.23 97.87 244.90

107 Qt 107 461444 3825478 1.7 0.29 3.59 281.70 0.27 17.82 38.25 6.45 32.69 58680 0.1469 889.60 0.72 15870 12.54 20.58 492.40 22.79 1.16 17.91 2.6 580.40 14.18 5528 1.06 4.25 193.80 1.30 23.33 73.00 239.90

108 Qt 108 456637 3823506 1.6 0.20 4.19 272.00 0.39 21.63 60.25 8.51 33.73 66980 0.1576 1067.00 0.69 15910 15.82 25.10 475.30 24.62 1.83 19.72 2.3 603.50 18.32 7211 1.15 4.94 314.30 1.13 23.17 92.85 239.30

109 Qt 109 458924 3823919 1.2 0.24 4.79 284.30 0.47 19.17 44.51 7.33 32.67 61760 0.1582 961.40 0.36 17350 14.14 21.17 480.70 24.20 1.57 19.97 3 626.90 16.03 6176 1.09 4.46 246.60 1.26 24.19 80.45 250.40

110 Qt 110 460366 3823039 1.8 0.24 4.91 285.20 0.46 22.60 61.28 9.73 37.03 68500 0.1458 1107.00 0.86 16820 17.75 28.36 515.50 23.72 2.19 20.79 2.6 465.50 20.03 7731 1.19 4.62 349.90 1.29 26.36 104.70 280.10

111 Qt 111 457934 3821612 2.0 0.20 8.64 358.20 0.30 22.64 65.77 9.86 33.28 68490 0.1353 1059.00 0.52 13800 18.25 31.28 524.00 28.21 2.41 18.34 3.3 350.10 20.22 7881 1.17 5.20 357.20 1.44 24.23 114.20 272.30

112 Qt 112 459346 3820112 2.1 0.20 11.67 487.20 1.19 22.82 61.99 9.24 34.16 67640 0.1142 1154.00 0.56 15850 17.39 32.12 495.10 39.84 2.12 19.34 3 395.20 19.34 7490 1.20 5.36 324.20 1.60 23.57 143.90 263.90

113 Qt 113 460279 3819005 1.9 0.20 12.49 370.40 0.28 20.36 78.73 7.99 30.45 63950 0.1263 960.40 0.54 13420 16.99 32.82 499.00 26.56 2.00 18.27 2.8 443.90 21.10 7518 1.08 5.97 271.50 1.32 25.15 98.15 287.10

114 Qt 114 475656 3832864 2.9 0.20 8.51 226.10 0.35 9.60 45.96 2.76 19.90 34360 0.1086 485.80 1.20 8085 7.77 24.70 494.40 28.71 0.93 7.56 2.4 1450.00 7.69 2449 0.59 2.18 66.13 1.09 16.77 63.68 210.20

115 QY-115 475232 3851892 2.4 0.20 8.74 1197.00 1.26 34.25 153.10 12.28 33.02 82430 0.1582 2076.00 1.05 20840 31.63 20.04 406.80 70.28 4.22 20.89 1.9 392.10 32.96 13740 1.34 10.76 624.60 1.60 26.86 159.00 284.00



APPENDIX 1 : THE ANALYSIS RESULTS OF GEOCHEMICAL SAMPLES IN QOM SHEET(1:100,000)
Row Sample.No X Y Au Ag As Ba Cd Co Cr Cs Cu Fe Hg Mn Mo Na Nb Ni P Pb Sb Sc Sn Sr Th Ti Tl U V W Y Zn Zr

ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

116 QY-116 475532 3850038 2.0 0.20 9.90 395.50 0.49 13.47 51.25 3.97 21.28 55410 0.1062 892.60 0.58 16140 13.44 17.42 494.50 30.56 1.68 11.79 1.8 413.30 13.00 5233 0.85 3.59 159.90 1.03 23.63 78.78 218.90

117 QY-117 474260 3849739 2.6 0.20 6.33 394.80 0.68 14.19 56.20 4.12 24.63 56460 0.1183 1022.00 0.56 15760 13.50 19.29 533.90 37.14 1.68 13.01 1.7 384.50 13.56 5241 0.87 4.48 173.40 1.19 22.58 82.78 217.00

118 Qt 118 467100 3819436 1.8 0.20 10.08 445.30 0.26 16.53 62.81 6.98 26.32 58680 0.1338 869.70 0.55 25370 14.24 32.08 397.20 21.66 1.72 14.51 2.4 529.60 15.31 5798 0.93 4.04 251.00 1.22 20.89 83.67 243.90

119 Qt 119 470450 3817848 1.8 0.20 8.25 412.20 0.29 15.55 52.51 6.21 24.47 52090 0.1227 783.00 0.73 15880 12.45 29.78 515.30 26.78 1.32 14.48 2.4 490.30 12.88 5178 0.96 3.65 175.90 1.14 22.74 76.98 284.00

120 Qt 120 471936 3820936 2.1 0.20 13.17 484.20 0.53 22.62 80.26 10.31 31.66 66660 0.1416 1162.00 0.59 11540 19.78 40.06 528.10 31.70 2.61 15.71 2.8 371.70 21.01 8080 1.13 5.57 372.90 1.61 23.72 119.70 287.50

121 Qt 121 475053 3823332 2.2 0.33 13.91 490.30 0.45 16.24 71.78 6.06 33.70 56970 0.1173 914.60 0.93 12410 14.11 47.00 521.30 33.68 1.94 15.14 5.2 370.90 15.02 4998 0.95 4.01 198.40 1.64 22.92 117.50 286.40

122 Qt 122 475315 3824002 2.1 0.24 11.69 429.40 0.92 13.89 51.62 5.14 24.86 50830 0.1138 755.90 0.52 13100 11.35 26.84 419.10 30.65 1.21 13.32 2.8 553.60 12.14 4406 0.87 3.31 160.70 1.44 20.53 73.11 231.50

123 Qt 123 465085 3823360 2.1 0.28 5.99 323.90 0.28 17.06 40.24 6.32 34.37 56910 0.1282 866.40 0.51 15230 12.50 24.57 562.30 29.04 1.45 17.97 3 535.40 13.94 5323 1.03 3.70 188.90 1.02 24.91 79.35 263.10

124 Qt 124 465115 3834028 2.7 0.25 5.18 270.40 0.28 17.29 47.96 5.87 37.25 53640 0.1520 903.20 0.76 13200 11.89 27.41 741.20 26.37 0.92 17.08 2 368.30 12.92 4863 1.01 3.82 161.50 1.26 23.25 75.70 253.90

125 Qt 125 466095 3834911 2.0 0.31 3.94 263.60 0.23 16.25 39.90 5.30 32.84 52970 0.1546 880.60 0.40 17480 10.89 23.86 528.00 24.86 1.22 16.83 4 350.80 12.69 4555 1.02 3.58 151.90 1.13 22.00 71.60 242.00

126 Qt 126 466139 3835872 2.1 0.26 4.46 273.00 0.63 20.58 56.10 7.27 36.37 62800 0.1665 1054.00 0.37 17080 14.14 25.18 524.90 27.13 1.56 18.46 3.2 431.20 16.16 6167 1.10 4.41 250.00 1.25 22.80 83.78 241.80

127 Qt 127 466692 3835974 2.4 0.27 5.75 262.60 0.35 18.74 53.82 6.89 38.08 56520 0.1591 949.10 0.38 14110 13.54 29.60 542.80 24.47 1.31 17.89 3.6 386.60 14.90 5527 1.04 3.96 214.50 1.31 23.05 100.40 254.70

128 Qt 128 466240 3836732 2.3 0.24 6.51 337.60 0.31 16.18 47.56 5.50 33.95 50830 0.1492 876.90 0.83 15060 11.40 28.35 551.20 27.93 1.16 15.77 2.9 859.30 12.42 4576 0.97 3.31 156.30 1.25 22.22 78.96 259.30

129 Qt 129 467464 3835974 1.7 0.23 7.38 335.20 0.30 15.35 51.06 5.50 28.37 51300 0.1427 856.40 0.96 22990 11.30 24.89 492.20 25.70 1.10 15.08 2.4 407.20 12.52 4570 0.94 3.64 165.30 1.09 21.80 72.10 237.70

130 Qt 130 467668 3836236 1.6 0.20 9.70 347.70 2.68 19.93 81.17 8.28 26.92 62610 0.1330 1002.00 1.39 18640 16.19 36.54 444.30 65.62 2.06 12.67 2.4 580.70 17.40 6925 1.01 5.00 300.80 1.29 19.26 103.80 239.40

131 Qt 131 466809 3836586 1.7 0.20 7.10 309.30 0.48 12.61 44.03 4.46 23.44 46150 0.1356 746.80 0.78 21600 9.64 25.77 430.40 29.28 0.98 11.84 3.6 493.60 10.62 3803 0.84 2.98 133.10 1.06 18.45 66.86 213.70

132 Qt 132 466372 3837706 2.0 0.20 10.10 424.10 0.70 17.95 81.26 6.97 27.01 58150 0.1300 885.70 0.74 12850 15.60 37.18 605.10 42.86 1.55 13.58 2.5 1021.00 15.71 5906 0.95 4.48 216.90 1.50 20.89 108.70 261.80

133 Qt 133 465406 3838281 1.4 0.29 7.69 208.80 0.36 10.30 47.80 2.74 23.02 33710 0.1038 808.60 8.54 9589 7.74 33.05 601.60 24.47 0.73 8.37 2 927.70 7.79 2411 0.63 3.13 76.02 0.96 17.65 53.17 225.70

134 Qt 134 466911 3838842 1.8 0.25 7.02 334.30 0.38 14.61 53.71 5.02 25.99 50720 0.1403 828.40 1.23 17590 10.91 27.82 456.30 27.29 1.06 13.53 2 787.40 12.10 4297 0.89 3.36 161.40 1.14 19.45 70.84 239.60

135 Qt 135 463002 3837349 3.2 0.20 4.01 292.90 0.23 14.79 38.94 4.86 32.93 49640 0.1443 790.80 0.59 24660 10.24 22.12 527.90 22.67 1.03 15.30 2.4 775.10 11.60 4116 0.95 3.17 137.10 0.95 21.08 66.48 238.00

136 Qt 136 463046 3837597 1.6 0.20 3.95 188.40 0.24 11.08 37.76 4.01 21.11 43160 0.1254 588.90 1.02 27070 8.16 18.77 344.70 31.13 1.00 9.66 2.1 1891.00 9.00 3460 0.67 2.43 135.10 0.60 13.05 55.48 153.70

137 Qt 137 462653 3837509 2.3 0.29 6.52 290.70 0.33 13.98 43.79 4.67 27.87 47770 0.1405 765.80 0.44 14650 10.23 24.08 500.40 44.83 0.84 14.10 2 471.40 11.47 3909 0.93 3.53 129.10 0.95 21.02 66.33 256.80

138 Qt 138 462245 3839257 1.6 0.21 4.81 298.10 0.32 12.89 36.43 4.53 26.25 46410 0.1519 723.00 0.89 20900 9.01 19.05 411.40 23.14 0.74 12.78 2.1 776.30 10.37 3796 0.94 2.73 133.20 1.13 17.88 55.48 194.00

139 Qt 139 459973 3838179 2.3 0.20 6.15 280.50 0.59 19.56 55.27 7.09 32.35 60360 0.1606 1011.00 0.50 14000 13.75 25.51 488.70 27.44 1.60 17.65 3.2 457.20 15.73 5931 1.02 4.63 238.90 1.10 21.93 84.19 234.30

140 Qt 140 457715 3836650 2.7 0.24 5.62 308.30 0.24 14.55 36.68 4.98 27.55 48100 0.1514 812.80 0.50 25960 10.28 20.30 452.50 23.45 1.06 14.32 2.3 327.40 11.30 4115 0.93 3.45 140.40 0.95 20.35 63.46 219.90

141 Qt 141 457671 3835921 2.7 0.20 7.17 304.80 0.31 26.96 76.08 11.69 31.06 72520 0.1587 1357.00 0.50 21700 20.83 30.20 421.30 27.42 2.78 17.94 3 283.50 23.57 9079 1.23 7.01 455.40 1.30 21.85 110.90 258.00

142 Qt 142 458400 3835368 1.8 0.20 0.99 97.31 0.10 5.79 12.86 1.86 9.58 29520 0.1531 366.70 0.14 5429 4.37 7.26 157.00 9.45 1.16 7.62 2.5 169.60 5.55 1751 0.43 1.37 62.88 0.44 10.79 21.98 96.44

143 Qt 143 455749 3833795 2.6 0.20 2.19 180.30 0.41 53.05 153.90 25.16 43.88 85220 0.2155 2272.00 0.10 10780 39.95 47.82 389.50 29.78 4.94 22.59 2.1 332.60 45.15 17240 1.84 12.73 1138.00 1.49 20.10 211.50 254.90143 Qt 143 455749 3833795 2.6 0.20 2.19 180.30 0.41 53.05 153.90 25.16 43.88 85220 0.2155 2272.00 0.10 10780 39.95 47.82 389.50 29.78 4.94 22.59 2.1 332.60 45.15 17240 1.84 12.73 1138.00 1.49 20.10 211.50 254.90

144 Qt 144 455443 3833926 1.6 0.29 6.47 396.10 0.35 17.36 46.62 6.12 36.96 53880 0.1385 927.70 0.57 14040 12.02 24.55 539.90 29.21 0.96 16.90 1.9 629.30 13.19 5096 0.99 3.69 180.50 1.09 22.54 92.51 255.40

145 Qt 145 456360 3835368 1.6 0.20 7.28 450.30 0.85 21.47 61.28 7.91 40.94 63540 0.1573 1122.00 0.51 13830 15.07 30.84 531.20 48.04 1.64 18.69 2.4 531.80 17.03 6570 1.09 4.78 277.50 1.41 22.77 115.10 239.60

146 Qt 146 456710 3834800 1.4 0.30 6.41 390.50 0.42 18.66 51.26 6.77 40.26 57260 0.1457 993.40 0.51 15290 13.32 25.77 543.80 29.38 1.46 19.25 2 494.40 14.74 5559 1.02 4.46 215.30 1.33 23.70 97.62 254.80

147 Qt 147 458720 3834130 2.7 0.20 4.35 245.80 0.31 29.01 80.76 12.07 38.87 72990 0.1739 1407.00 0.42 15430 21.10 31.62 467.30 25.57 2.55 20.43 2.4 346.00 23.97 9460 1.31 6.52 481.40 1.48 22.65 116.50 258.00

148 Qt 148 470843 3842268 1.8 0.20 8.10 325.10 0.35 11.76 43.03 4.15 22.06 43010 0.1027 742.90 0.83 18410 9.53 25.01 483.70 22.79 1.02 10.00 2 819.70 10.00 3524 0.78 2.86 118.20 1.20 18.84 62.66 227.90

149 QQ-149 481069 3834431 1.2 0.30 3.62 269.90 0.25 12.80 53.15 4.13 28.20 56850 0.1585 849.50 0.89 26160 11.60 17.56 453.00 41.12 0.82 13.65 2 746.10 12.27 4733 0.86 2.79 161.00 0.83 18.59 76.99 212.30

150 QQ-150 481257 3834275 2.3 0.25 3.72 276.30 0.43 12.16 49.64 4.12 60.72 55140 0.1412 736.10 1.74 23650 11.49 17.17 484.80 26.11 0.85 12.73 2.9 1197.00 12.03 4713 0.83 2.57 157.30 0.80 18.53 72.57 210.70

151 QQ-151 482103 3833112 1.7 0.30 3.50 220.40 0.13 13.18 58.35 4.17 28.66 59700 0.1683 840.10 1.51 20350 11.84 17.80 432.00 39.80 0.86 13.48 2 1451.00 12.69 4815 0.81 3.07 170.40 0.83 17.25 72.64 197.10

152 QQ-152 482276 3831577 1.6 0.29 5.52 261.10 0.47 8.94 52.76 2.76 22.10 37230 0.1103 559.50 0.39 11270 8.61 20.24 543.80 28.93 0.18 8.44 2.1 637.30 8.78 3171 0.63 1.69 79.77 0.89 19.35 76.97 247.60

153 Qt 153 476161 3838593 2.1 0.21 8.27 387.70 0.29 16.89 60.96 6.64 27.64 53690 0.1190 950.40 0.84 21430 12.81 26.67 498.40 27.82 1.05 14.26 2.4 809.50 13.53 5328 0.95 4.00 198.10 1.20 21.05 78.45 260.60

154 Qt 154 475475 3837490 2.2 0.29 8.16 337.00 0.25 14.16 56.92 5.07 29.27 47000 0.1250 761.70 1.48 15060 10.98 31.52 542.30 27.38 0.98 12.34 2.8 1144.00 11.45 4074 0.86 3.40 137.40 1.26 20.90 68.57 274.00

155 Qt 155 475053 3837549 2.3 0.28 8.07 363.10 0.28 14.05 51.06 5.07 25.80 46750 0.1292 809.50 0.62 23710 10.42 23.95 506.20 26.00 1.39 13.01 1.7 691.70 11.32 4150 0.90 3.35 137.40 1.20 20.66 72.07 277.40

156 Qt 156 474310 3839224 2.0 0.26 6.99 222.20 0.29 8.77 48.06 2.77 18.12 32150 0.1043 464.40 1.32 7839 7.37 23.31 490.30 20.33 0.75 7.69 1.7 2154.00 7.42 2364 0.61 1.83 70.34 0.95 15.21 52.11 209.80

157 Qt 157 473056 3839349 1.9 0.20 10.98 325.70 0.37 11.72 56.19 3.51 23.83 39010 0.0978 613.40 1.47 10120 9.67 35.86 589.60 34.32 0.87 9.95 2 802.00 9.58 2977 0.73 2.71 85.24 1.32 20.27 69.16 273.20

158 Qt 158 471586 3839544 2.0 0.20 9.01 341.60 0.34 12.20 45.31 4.07 23.87 42270 0.1069 702.20 0.70 20110 9.70 26.63 504.60 27.05 0.75 11.37 2.4 529.40 9.98 3460 0.82 2.65 101.10 1.31 20.15 70.02 248.40

159 Qt 159 469474 3840243 2.2 0.21 9.95 391.00 0.23 16.47 56.32 6.22 25.40 53210 0.1086 898.50 0.78 20720 13.18 28.35 501.20 27.15 1.41 12.02 2.4 1118.00 13.81 5142 0.90 3.99 175.60 1.36 20.88 76.59 311.30

160 Qt 160 468760 3840098 2.1 0.40 7.81 402.40 0.25 11.55 50.70 3.72 27.17 42600 0.0964 745.60 1.06 14930 10.65 26.19 571.50 29.17 0.87 11.10 2.4 842.30 10.31 3655 0.76 2.90 95.10 1.01 21.93 75.72 291.30

161 QY-161 469178 3868424 3.0 0.20 10.74 507.20 0.51 16.34 69.11 4.64 33.42 61850 0.0912 1052.00 0.91 17260 16.69 26.55 861.60 37.20 2.13 15.94 2.5 272.30 15.79 5553 0.95 4.52 174.80 1.69 28.07 128.60 271.60

162 QY-162 465291 3871684 2.4 0.20 15.53 602.90 0.51 17.00 84.07 5.10 37.55 65130 0.0975 1110.00 1.31 17100 19.48 29.19 631.00 34.05 2.34 16.54 2.1 344.70 17.79 6167 0.99 4.99 205.00 2.04 29.83 143.10 293.90

163 QY-163 460985 3868930 2.0 0.23 13.43 605.50 1.04 17.02 81.70 5.21 36.73 65320 0.1054 1128.00 1.13 14510 19.33 25.97 927.80 42.24 2.28 14.84 1.8 293.50 17.36 6528 0.96 5.02 213.30 1.72 28.36 134.90 328.50

164 QY-164 459494 3869914 2.8 0.20 12.02 594.90 0.66 14.77 62.99 4.21 37.79 58590 0.1064 976.10 1.03 15050 17.11 21.57 832.70 30.95 2.04 13.72 2.8 445.50 14.43 5482 0.90 4.29 162.70 1.47 27.15 108.40 303.80

165 QY-165 457784 3870353 2.6 0.20 10.24 579.70 0.40 14.38 65.92 4.17 36.11 56650 0.0976 949.10 0.85 14200 16.25 26.62 882.10 29.36 1.80 14.54 2.5 367.30 14.24 5035 0.90 4.49 145.80 1.51 28.21 102.90 320.40

166 QY-166 464860 3856704 1.9 0.20 6.91 499.50 0.57 11.82 36.82 3.84 17.98 52770 0.0940 775.90 0.69 18500 13.20 12.23 532.80 21.82 1.33 11.72 2.1 424.40 12.49 5052 0.83 3.38 136.90 1.04 25.42 73.88 245.00

167 QY-167 474914 3856717 1.6 0.20 3.44 300.10 0.34 8.25 25.82 2.30 12.66 41690 0.0804 650.90 0.22 8180 8.93 10.23 336.90 15.21 0.60 6.90 2.1 1804.00 8.14 3610 0.56 2.56 99.75 0.89 14.19 70.42 135.10

168 QY-168 469584 3849552 2.3 0.20 8.51 1418.00 2.18 32.06 126.20 11.36 33.43 81850 0.1450 2240.00 1.36 22500 30.42 18.95 373.20 87.88 3.49 19.25 1.8 783.80 32.01 12860 1.31 10.52 608.80 1.81 26.26 153.90 256.20

169 QY-169 471088 3848306 2.4 0.22 9.80 541.70 0.74 9.97 40.48 2.64 30.48 44400 0.1079 2569.00 2.58 26030 10.28 15.99 584.60 176.00 1.23 10.73 1.2 381.50 9.96 3533 0.80 8.43 97.85 1.46 23.53 107.00 273.20

170 QY-171 475416 3872080 2.4 0.20 11.54 595.40 0.49 17.48 84.80 5.00 36.63 65050 0.0965 1170.00 1.17 15020 19.30 27.86 833.00 33.81 2.33 16.87 2.1 271.70 17.48 6284 1.00 5.03 191.40 1.90 30.55 129.70 328.70
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 APPENDIX 2  : ERROR CHARTS(10%PRECICSION) OF DUPLICATED DATA  QOM SHEET (1:100,000)
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 Appendix 3 :Histograms of all variables for Raw data & Ln data in QOM 1:100,000 sheet 
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           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO. Q1 Q2 Q3 Q6 Q8 Q13 Q18 Q16 Q19 Q21 Q23 Q28 Q29

T.V. (cc) (A) 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

P.V. (cc) (B) 20 25 20 25 40 20 15 30 20 16 30 30 25

S.V. (cc) (C) 10 10 10 12 10 10 15 15 10 16 10 20 10

H.V. (cc) (Y) 2.5 5.5 7 3 10 7 7 10 4 3 3.5 3 4.5

AMPHIBOL 5.333 146.7 17.92 93.33 25.6 119.5 0 12.8 68.27 64 0 0 120

ANATASE 0 0 0 pts 0 0 0 0 0 0 0 0 0

ANDALUSITE 0.533 73.33 pts 0 0 0 0 0 0 0 0 0 0

APATITE 0 0 0 pts 0 pts 0 0 pts 0 0 pts 0

BARITE pts 41.25 2.1 0.938 pts 2.1 1.05 3 pts 135 63 0.675 0

BIOTITE 0 0 0 0 0 0 pts 0 0 0 0 0 0

CELESTINE 0 18.33 1.867 0 0 pts pts 0 pts 40 476 0 0

CERUSSITE 0 0 0 0 0 0 0 0 0 0 0 0 pts

CHIASTOTITE 0 0 0 0 0 0 0 0 0 0 0 0 0

CHLORITE 0 0 0 pts 0 0 0 0 0 0 0 0 0

COTTURITE 0 0 pts pts pts 0 0 0 0 0 0 0 0

CUPRITE 0 0 0 0 0 0 0 0 0 pts 0 0 0

CROUNDOM 0 0 0 0 0 0 0 0 0 0 0 0 0

DESCLOZITE 0 0 0 0 0 0 0 0 0 0 0 0 0

DIABOLEITE 0 0 0 0 0 0 0 0 0 0 0 0 0

DISTHENE pts 0 pts 0 0 0 0 0 0 0 0 0 0

EPIDOTS 566.7 467.5 952 595 1088 761.6 380.8 680 290.1 95.2 pts 0 127.5

GALENA 0 0 0 0 0 0 0 0 0 0 0 0 0

GARNET 133.3 1467 672 11.67 960 448 298.7 640 256 80 0 0 15

GOLD 0 0 pts 0 0 0 0 0 0 0 0 0 0

GOETHITE 0 20.17 0 0 0 0 0 0 0 0 0 pts 0

HEMATITE 265 971.7 2078 927.5 2544 989.3 593.6 1696 791.5 466.4 259.7 111.3 198.8

ILMENITE 0 21.54 0 0 0 175.5 175.5 188 100.3 47 0 8.46 17.63

JARUSITE 0 0 0 0 0 0 0 0 0 0 0 0 0

LEUCOXENE 0 0 pts pts pts pts pts 0 0 0 0 0 0

LIMONITE 63.33 17.42 21.28 110.8 30.4 14.19 70.93 15.2 81.07 3.8 186.2 319.2 1425

MAGNETITE 1560 4290 3883 1300 19413 5824 2912 9707 3328 842.4 1310 748.8 3120

MALACHITE 0 0 0 0 0 0 0 0 0 pts 0 pts 0

MARCASITE 0 0 0 0 0 0 0 0 0 0 0 0 0

MARTITE 0 0 0 0 0 pts 0 0 0 0 0 0 0

MASSICOT 0 0 0 0 0 0 0 0 0 0 0 0 0

MIMETITE 0 0 0 0 0 0 0 0 0 0 0 0 0

MOSCOVITE 0 0 0 0 0 0 0 0 0 0 0 0 0

NATIVE COPPER 0 0 0 pts 0 0 0 0 0 pts 0 0 0

NATIVE LEAD 0 0 0 0 0 0 0 0 0 0 0 0 0

NIGRINE 0 0 pts pts 0 0 pts 0 0 0 0 0 0

OLIGISITE 0 0 28 145.8 1200 0 0 0 0 5 245 420 187.5

OCHER 0 0 0 0 0 0 0 0 0 0 0 0 0

PERIDOT 0 0 0 0 0 0 0 0 0 0 pts 0 0

PHLOGOPITE 0 0 0 0 0 0 0 0 0 0 0 0 0

PIEDMONTITE 0 0 0 0 0 0 0 0 0 0 0 0 0

PYROLUSITE 0 0 0 0 pts 0 0 0 0 pts 0 0 0

PHYROMORPHITE 0 0 0 0 0 0 0 0 0 0 0 0 0

PYRITE 0 0 0 0 0 0 0 0 0 0 0 0 0

PYRITE LIMONITE 0 0 0 0 0 0 0 0 0 0 0 0 0

PYRITE(OXIDE) 8.333 pts 28 pts pts 0 pts pts pts 0 0 0 1500

PYROXENES 213.3 293.3 716.8 373.3 768 358.4 5.973 128 136.5 64 2038 537.6 1080

RUTILE pts 0 pts pts pts pts pts pts pts 0 0 0 0

SAPHIRE pts 0 0 0 0 0 0 0 0 0 0 0 0

SMITHZONITE 0 0 0 0 0 0 0 0 0 0 0 0 0

SPHENE 0 pts 0 pts 4.533 pts pts pts pts pts 0 0 0

STAOURLITE 0 0 0 pts 0 0 0 0 0 0 0 0 0

STIBNITE 0 0 0 0 0 0 0 0 0 0 0 0 0

TOURMALIN 0 0 0 0 0 0 0 0 0 0 0 0 0

WULFENITE 0 0 0 0 0 0 0 0 0 0 0 0 0

XENOTIN 0 0 0 0 0 0 0 0 0 0 0 0 0

ZEOLITE 0 0 0 pts 0 0 0 0 0 0 0 0 0

ZIRCON 0 pts pts pts 6.133 2.147 pts 3.067 1.227 0 pts pts pts

ZOISITE 0 0 0 0 0 0 0 0 0 0 0 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO.

T.V. (cc) (A)

P.V. (cc) (B)

S.V. (cc) (C)

H.V. (cc) (Y)

AMPHIBOL

ANATASE

ANDALUSITE

APATITE

BARITE

BIOTITE

CELESTINE

CERUSSITE

CHIASTOTITE

CHLORITE

COTTURITE

CUPRITE

CROUNDOM

DESCLOZITE

DIABOLEITE

DISTHENE

EPIDOTS

GALENA

GARNET

GOLD

GOETHITE

HEMATITE

ILMENITE

JARUSITE

LEUCOXENE

LIMONITE

MAGNETITE

MALACHITE

MARCASITE

MARTITE

MASSICOT

MIMETITE

MOSCOVITE

NATIVE COPPER

NATIVE LEAD

NIGRINE

OLIGISITE

OCHER

PERIDOT

PHLOGOPITE

PIEDMONTITE

PYROLUSITE

PHYROMORPHITE

PYRITE

PYRITE LIMONITE

PYRITE(OXIDE)

PYROXENES

RUTILE

SAPHIRE

SMITHZONITE

SPHENE

STAOURLITE

STIBNITE

TOURMALIN

WULFENITE

XENOTIN

ZEOLITE

ZIRCON

ZOISITE

Q36 Q37 Q39 Q44 Q46 Q47 Q51 Q52 Q60 Q61 Q62 Q69 Q70

3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

30 30 25 35 20 30 30 40 30 20 25 27 20

10 10 20 10 10 10 10 10 12 10 10 12 10

6.5 8 7 3 5 5 4 4 4 4 3 4 2

12.48 204.8 0 0 106.7 0 10.24 0 128 10.24 80 0 0

0 0 0 0 0 0 0 0 0 pts pts 0 0

0 0 0 0 0 0 0 0 1.067 0.853 pts 0.96 0

0 0 0 pts pts 0 pts 0 0 0 pts pts pts

4212 432 945 1.575 pts 2.25 pts 2.4 15 0 pts pts 228

0 0 0 0 0 0 0 0 0 0 0 0 0

2184 192 0 0 pts pts 0 0 0 0 0 0 0

0 pts 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 pts 0 0 0 pts 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 pts 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 pts pts

0 0 0 0 pts 0 0 0 0 0 0 pts 0

pts 652.8 0 pts 226.7 pts 0 0 136 544 85 0 0

58.5 pts 0 0 0 0 0 0 0 0 0 0 0

0 25.6 14 0 266.7 pts 0 0 320 256 200 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts 0 0 22 422.4 0 0 0 0 pts pts

1240 678.4 371 445.2 1237 530 1018 1040 1060 508.8 927.5 667.8 339.2

183.3 30.08 0 0 15.67 0 0 0 18.8 15.04 11.75 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts 0 0 pts 0 0 0 pts pts pts 0 0

1482 486.4 487.7 319.2 380 760 547.2 648.5 456 243.2 190 319.2 243.2

1352 9152 1092 2330 3467 3640 2662 3550 0 0 2340 1685 665.6

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts pts 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 pts 0 0 0 0

pts 0 pts 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 pts pts pts 0

0 0 700 210 0 750 0 0 0 160 125 420 160

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts 0 pts pts pts pts 0 0 pts 0 pts

0 0 0 0 0 0 0 0 0 pts 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 pts 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

195 0 0 pts 0 0 pts pts 0 pts 0 0 0

12.48 2253 896 1613 426.7 1280 1229 2458 768 614.4 560 1210 460.8

0 pts 0 0 pts 0 pts 0 0 pts pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

pts 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 pts 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 pts 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts 0 pts 1.533 pts pts pts 1.533 pts 1.15 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO.

T.V. (cc) (A)

P.V. (cc) (B)

S.V. (cc) (C)

H.V. (cc) (Y)

AMPHIBOL

ANATASE

ANDALUSITE

APATITE

BARITE

BIOTITE

CELESTINE

CERUSSITE

CHIASTOTITE

CHLORITE

COTTURITE

CUPRITE

CROUNDOM

DESCLOZITE

DIABOLEITE

DISTHENE

EPIDOTS

GALENA

GARNET

GOLD

GOETHITE

HEMATITE

ILMENITE

JARUSITE

LEUCOXENE

LIMONITE

MAGNETITE

MALACHITE

MARCASITE

MARTITE

MASSICOT

MIMETITE

MOSCOVITE

NATIVE COPPER

NATIVE LEAD

NIGRINE

OLIGISITE

OCHER

PERIDOT

PHLOGOPITE

PIEDMONTITE

PYROLUSITE

PHYROMORPHITE

PYRITE

PYRITE LIMONITE

PYRITE(OXIDE)

PYROXENES

RUTILE

SAPHIRE

SMITHZONITE

SPHENE

STAOURLITE

STIBNITE

TOURMALIN

WULFENITE

XENOTIN

ZEOLITE

ZIRCON

ZOISITE

Q73 Q77 Q78 Q82 Q85 Q87 Q88 Q90 Q94 Q96 Q97 Q100 Q102

3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

16 20 20 25 55 20 20 20 25 25 30 30 40

16 10 10 10 10 10 10 10 10 10 10 10 10

10 5 6 1 8 4 6 6 4 4 3 5 7

0 10.67 15.36 3.2 0 pts 0 pts pts 0 pts 0 0

0 0 0 0 0 pts 0 0 0 pts 0 0 0

0 pts pts pts pts 0 0 0 pts 0 0 0 0

pts pts pts 0 0 0 0 0 0 0 0 pts pts

1080 0 0 0.375 pts pts pts pts pts pts pts pts pts

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts 0 0 pts 1760 1521 1.333 0 pts pts 0

0 0 0 pts 0 0 0 0 0 0 0 0 0

0 pts 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 pts 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts pts 0 0 0 0 0 0 0 0 0 0

0 340 489.6 68 79.79 12.69 pts 17.68 1813 362.7 122.4 6.8 571.2

0 0 0 0 0 0 0 0 0 0 0 0 0

0 533.3 576 4 0 pts 0 0 268 432 144 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 103.3 16.43 387.2 22.88 0 23.47 7.92 0 24.64

2120 1413 1272 106 10261 2148 2205 593.6 706.7 2403 976.3 1908 2770

0 0 0 0 110.3 17.55 pts 24.44 pts 250.7 0 0 17.55

0 0 0 0 0 0 0 0 0 0 0 0 0

0 pts pts 0 pts pts pts pts pts 1.167 1.05 pts pts

15.2 126.7 18.24 323 8026 1135 1511 3162 1773 608 136.8 7.6 212.8

1387 3467 3328 624 5796 1498 2995 790.4 1.733 1248 3494 7488 12230

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 pts 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 pts 0 pts 0

0 pts 0 0 pts 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 pts 0 0 0 0 0 0 0 0 0

0 pts 0 0 0 0 0 0 0 0 0 0 0

400 166.7 480 0 0 pts 0 0 0 0 0 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

pts 0 0 0 0 pts 0 0 0 0 0 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts pts pts

0 0 pts 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 pts pts 0 pts pts pts pts 0 pts

pts 0 0 0 pts pts 0 pts pts pts pts 0 pts

896 213.3 921.6 192 1523 119.8 pts 166.9 21.76 512 710.8 537.6 1852

pts pts 0 0 pts pts pts pts pts pts 0 pts pts

0 0 pts 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts 0 0 0 0 0 0 0 pts 0 0

0 pts pts 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

pts 1.533 1.84 pts 6.747 1.227 pts 0 pts 1.533 1.38 2.3 4.293

0 0 0 0 0 0 0 0 0 0 0 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO.

T.V. (cc) (A)

P.V. (cc) (B)

S.V. (cc) (C)

H.V. (cc) (Y)

AMPHIBOL

ANATASE

ANDALUSITE

APATITE

BARITE

BIOTITE

CELESTINE

CERUSSITE

CHIASTOTITE

CHLORITE

COTTURITE

CUPRITE

CROUNDOM

DESCLOZITE

DIABOLEITE

DISTHENE

EPIDOTS

GALENA

GARNET

GOLD

GOETHITE

HEMATITE

ILMENITE

JARUSITE

LEUCOXENE

LIMONITE

MAGNETITE

MALACHITE

MARCASITE

MARTITE

MASSICOT

MIMETITE

MOSCOVITE

NATIVE COPPER

NATIVE LEAD

NIGRINE

OLIGISITE

OCHER

PERIDOT

PHLOGOPITE

PIEDMONTITE

PYROLUSITE

PHYROMORPHITE

PYRITE

PYRITE LIMONITE

PYRITE(OXIDE)

PYROXENES

RUTILE

SAPHIRE

SMITHZONITE

SPHENE

STAOURLITE

STIBNITE

TOURMALIN

WULFENITE

XENOTIN

ZEOLITE

ZIRCON

ZOISITE

Q106 Q107 Q110 Q112 Q113 Q115 Q118 Q119 Q120 Q121 Q122 Q123 Q128

3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

25 33 50 20 22 15 40 25 20 60 70 35 20

10 10 10 10 10 15 10 10 10 10 10 10 10

6 7 9 8 8 10 8 8 5 8 9 8 1

0 0 0 0 pts pts 0 0 pts 0 0 0 2.987

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 pts pts 0 0 0

0 0 pts 0 pts 0 0 pts 0 0 0 0 0

pts 3.465 6.75 pts pts 285 4.8 pts pts pts 9.45 4.2 108

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 8.4 0 106.7

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts 0 pts 0 pts pts pts 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 pts 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

2176 157.1 30.6 145.1 119.7 9.067 145.1 181.3 68 21.76 42.84 380.8 3.173

0 0 0 0 0 0 0 0 0 0 0 0 0

1920 pts pts pts pts 280 pts 21.33 80 25.6 50.4 0 0

0 0 0 0 0 0 pts 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

954 5387 9858 1357 1368 2968 4523 2544 2191 7123 13579 4353 98.93

376 0 0 10.03 0 12.53 0 pts pts pts 0 0 0

0 0 0 0 pts 0 0 0 0 0 0 0 0

pts 0 pts pts pts pts pts pts pts pts pts pts 0

0 17.56 34.2 8.107 13.38 10.13 16.21 20.27 0 243.2 478.8 pts 293.9

1352 7848 19656 8431 8115 3328 16862 7488 4368 25293 29047 12230 110.9

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 pts 0 0 0 0 0 0 0 0 0

0 0 0 pts 0 0 0 0 pts 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 pts pts 0 pts 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 pts 0 0 pts 0 0 pts pts pts 1680 46.67

0 0 0 0 0 0 0 0 pts 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 pts 0 0 0 0 0

0 23.1 pts 10.67 pts 13.33 0 0 0 pts pts pts pts

896 1478 864 614.4 1352 298.7 273.1 2048 64 22.53 pts 179.2 238.9

pts pts pts pts pts 0 pts pts 0 pts pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 pts 0 pts pts 0 pts pts pts 0 0

0 0 0 0 pts 0 0 0 0 0 0 0 0

0 0 0 0 0 pts 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 pts 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

2.3 3.542 6.9 2.453 2.699 0 4.907 3.067 1.533 7.36 9.66 pts 0

0 0 pts pts pts pts pts pts pts pts pts 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO.

T.V. (cc) (A)

P.V. (cc) (B)

S.V. (cc) (C)

H.V. (cc) (Y)

AMPHIBOL

ANATASE

ANDALUSITE

APATITE

BARITE

BIOTITE

CELESTINE

CERUSSITE

CHIASTOTITE

CHLORITE

COTTURITE

CUPRITE

CROUNDOM

DESCLOZITE

DIABOLEITE

DISTHENE

EPIDOTS

GALENA

GARNET

GOLD

GOETHITE

HEMATITE

ILMENITE

JARUSITE

LEUCOXENE

LIMONITE

MAGNETITE

MALACHITE

MARCASITE

MARTITE

MASSICOT

MIMETITE

MOSCOVITE

NATIVE COPPER

NATIVE LEAD

NIGRINE

OLIGISITE

OCHER

PERIDOT

PHLOGOPITE

PIEDMONTITE

PYROLUSITE

PHYROMORPHITE

PYRITE

PYRITE LIMONITE

PYRITE(OXIDE)

PYROXENES

RUTILE

SAPHIRE

SMITHZONITE

SPHENE

STAOURLITE

STIBNITE

TOURMALIN

WULFENITE

XENOTIN

ZEOLITE

ZIRCON

ZOISITE

Q131 Q134 Q138 Q139 Q140 Q145 Q148 Q149 Q151 Q153 Q158 Q161 Q166

3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

30 30 30 25 25 55 35 20 25 20 20 25 20

20 15 10 15 10 10 15 10 15 10 20 10 10

1 4 6 8 3 4 8 4 5 1 1 2 5

2.24 8.533 15.36 11.38 96 0 0 119.5 88.89 25.6 8.533 64 256

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 1.067

pts pts 0 0 pts pts pts 0 0 pts pts pts 1.067

0.225 108 351 2 pts 3.3 896 1.2 450 84 108 0.75 pts

0 0 0 0 0 0 0 0 0 0 0 0 0

pts 96 120 0 0 pts 995.6 1.067 400 21.33 106.7 0.667 pts

0 0 pts 0 0 0 0 pts 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 pts

0 0 0 0 0 0 0 0 0 0 0 0 0

pts pts 0 pts 0 0 0 0 0 0 0 0 pts

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

47.6 181.3 16.32 241.8 306 pts pts 12.69 pts 27.2 0.907 pts 9.067

0 0 pts 0 0 0 0 pts pts pts pts 0 0

0 0 0 0 0 0 pts 0 0 pts 0 0 320

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

111.3 565.3 2735 753.8 477 2332 2968 791.5 1178 296.8 98.93 883.3 706.7

3.29 0 22.56 0 0 pts 0 16.54 0 3.76 1.253 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 pts pts pts 0 0 0 0 0 0 0 pts

182.4 405.3 547.2 405.3 608 16.72 1892 830.9 548.9 91.2 60.8 228 202.7

249.6 2246 6178 4992 1664 10677 3883 1498 1560 374.4 124.8 1109 4160

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 pts pts 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 pts 0 0 0 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 133.3 240 355.6 15 1100 311.1 0 13.89 0 0 100 13.33

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 pts 0 0

0 0 0 0 0 0 0 0 0 pts 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 13.89 pts pts 0 0

179.2 682.7 1075 910.2 768 563.2 199.1 955.7 533.3 179.2 51.2 448 512

0 0 0 pts pts 0 0 0 0 0 0 0 pts

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 pts 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

pts pts 2.76 pts pts 3.373 pts pts 0 pts pts pts 1.533

0 0 0 0 0 0 0 0 0 0 0 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



           APPENDIX 5: RESULTS OF HEAVY MINERAL STUDY IN SUBJECT AREA(ALL CONTANTS IN PPM)

SAM.NO.

T.V. (cc) (A)

P.V. (cc) (B)

S.V. (cc) (C)

H.V. (cc) (Y)

AMPHIBOL

ANATASE

ANDALUSITE

APATITE

BARITE

BIOTITE

CELESTINE

CERUSSITE

CHIASTOTITE

CHLORITE

COTTURITE

CUPRITE

CROUNDOM

DESCLOZITE

DIABOLEITE

DISTHENE

EPIDOTS

GALENA

GARNET

GOLD

GOETHITE

HEMATITE

ILMENITE

JARUSITE

LEUCOXENE

LIMONITE

MAGNETITE

MALACHITE

MARCASITE

MARTITE

MASSICOT

MIMETITE

MOSCOVITE

NATIVE COPPER

NATIVE LEAD

NIGRINE

OLIGISITE

OCHER

PERIDOT

PHLOGOPITE

PIEDMONTITE

PYROLUSITE

PHYROMORPHITE

PYRITE

PYRITE LIMONITE

PYRITE(OXIDE)

PYROXENES

RUTILE

SAPHIRE

SMITHZONITE

SPHENE

STAOURLITE

STIBNITE

TOURMALIN

WULFENITE

XENOTIN

ZEOLITE

ZIRCON

ZOISITE

Q167 Q168 Q170

3000 3000 3000

20 40 25

20 10 15

2 7 1

42.67 35.84 96

0 0 0

0.213 0 pts

pts 0 0

pts 840 0.25

0 0 0

pts 672 0.222

0 0 0

pts 0 pts

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

pts 0 pts

2.267 pts 102

0 pts 0

106.7 2240 80

0 0 0

0 0 0

176.7 4749 223.8

0 52.64 0

0 0 0

pts 0 pts

50.67 0 76

624 5824 104

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

3.333 1120 50

0 0 0

0 0 0

0 0 0

0 0 0

0 0 pts

0 0 0

0 0 0

0 0 0

0 pts 0

170.7 1434 128

pts pts pts

0 0 pts

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

pts 0 0

0 0 0

      PTS: ISOLATED GRAIN

      STUDIED BY HEAVY MINERAL LABRATORY OG GSI



��

��

��

��

��

��

��

��

��

��

��

��

��

��



APPENDIX 6 : THE RESULTS OF HEAVY MINERAL STUDY IN ANOMALY CHECKING STAGE ( ALL CONTENTS IN PPM)

FIELD NO. Q1 Q3 Q4 Q5 Q7 Q12 Q 13 Q18 Q21
Total Volume cc A 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00

Panned Volume cc B 31.00 49.00 21.00 38.00 28.00 44.00 40.00 27.00 26.00
Study Volume cc C 31.00 49.00 21.00 38.00 28.00 44.00 40.00 27.00 26.00
Heavy Volume cc Y 21.00 8.00 8.00 10.00 14.00 26.00 23.00 12.00 10.00

Altered minerals 2016.00 145.76 608.00 500.40 1436.40 1432.60 2162.00 948.00 1120.00
Amphiboles 336.00 0.01 120.00 16.00 18.20 44.20 644.00 13.20 140.00

Anatase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Apatite 2.10 0.01 8.00 0.01 0.01 0.01 2.30 36.00 10.00
Barite 6.30 1.20 108.00 810.00 12.60 1248.00 379.50 432.00 135.00
Biotite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ca,Carbonate 1.90 0.72 36.13 1.81 0.01 117.43 332.43 162.60 27.10
Celestine 0.00 0.01 5.00 0.00 0.00 0.01 0.01 47.76 26.40
Cerussite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Epidotes 0.00 0.01 14.00 0.01 0.00 0.01 0.00 0.01 163.33
Galena 0.00 0.00 0.00 0.00 0.00 .01(8) 0.00 0.01(3) 0.00
Garnets 0.01 0.01 0.01 0.00 24.27 0.00 0.01 0.01 0.01
Goethite 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 1.17

Gold 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hematite 2356.48 3787.20 1052.00 1963.73 1595.53 4649.84 3387.44 694.32 981.87
Ilmenite 0.00 0.01 18.80 0.01 0.00 0.01 50.45 206.80 219.33

Leucoxene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Light minerals 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.00 6.67

Limonite 392.00 16.80 14.00 18.67 0.00 0.01 0.00 308.00 0.00
Litharge 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Magnetite 2320.64 524.91 884.05 379.87 2320.64 1526.37 2779.93 1989.12 1295.00
Malachite 0.00 0.00 0.01(1) 0.00 0.00 0.00 0.00 0.00 0.00

Martite 1164.80 0.01 624.00 0.00 0.00 0.01 0.00 686.40 0.00
Mimetite 0.00 0.00 0.01(1) 0.00 0.00 .01(1) 0.00 0.00 0.00

Native lead 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01(1) 0.00
Nigrine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oligiste 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.00
Pyrite 0.01 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.01

Pyrite oxide 1120.00 0.01 200.00 0.01 0.00 736.67 0.00 220.00 0.00
Pyrolusite 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Pyromorphite 0.00 0.00 0.00 0.00 0.00 .01(3) 0.00 0.00 0.00
Pyroxenes 1680.00 576.00 720.00 1760.00 1638.00 3978.00 1288.00 660.00 980.00

QF 0.18 0.01 6.93 0.01 0.00 2.25 609.50 62.40 0.00
Rutile 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01

Scheelite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01(6) 0.00
Sillimanite 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sphene 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.00
Wulfenite 0.00 0.00 0.00 0.00 0.00 0.00 0.01(3) 0.00 0.00

Zircon 12.60 1.20 36.00 0.01 0.01 3.90 0.01 162.00 15.00

STUDIED BY HEAVY MINERAL LABRATORY OF GSI(SADEGHIEH
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APPENDIX 6 : THE RESULTS OF HEAVY MINERAL STUDY IN ANOMALY CHECKING STAGE ( ALL CONTENTS IN PPM)

FIELD NO.
Total Volume cc A

Panned Volume cc B
Study Volume cc C
Heavy Volume cc Y

Altered minerals
Amphiboles

Anatase
Apatite
Barite
Biotite

Ca,Carbonate
Celestine
Cerussite
Epidotes
Galena
Garnets
Goethite

Gold
Hematite
Ilmenite

Leucoxene
Light minerals

Limonite
Litharge

Magnetite
Malachite

Martite
Mimetite

Native lead
Nigrine
Oligiste
Pyrite 

Pyrite oxide
Pyrolusite

Pyromorphite
Pyroxenes

QF
Rutile

Scheelite
Sillimanite

Sphene
Wulfenite

Zircon

Q 23 Q25 Q28 Q29 Q30 Q31 Q32 Q 33 Q37
3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00
35.00 28.00 38.00 34.00 33.00 27.00 37.00 28.00 29.00
35.00 28.00 38.00 34.00 33.00 27.00 37.00 28.00 29.00
4.00 2.00 23.00 2.00 12.00 18.00 17.00 26.00 19.00

312.00 75.40 1587.00 228.00 240.24 1729.80 1360.00 2366.00 1863.90
32.00 24.00 253.00 2.80 168.00 180.00 221.00 18.20 20.90
0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.00 1.40 2.30 0.01 0.01 1.80 1.70 104.00 1.90

720.00 387.00 17.25 0.01 1.80 2.70 7.65 195.00 2.85
0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

101.17 37.94 2.08 0.01 1.08 1.63 1.54 93.95 1.72
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.73 2.80 29.52 65.33 19.60 630.00 515.67 212.33 487.67
9.33 3.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.27 32.00 0.00 0.00 0.01 0.01 294.67 24.27 0.00
0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

392.75 294.56 1330.78 294.56 2651.04 1262.40 1162.46 3510.17 1832.23
50.13 37.60 396.37 0.00 0.01 564.00 346.23 285.13 0.00
0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00
0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.01
0.01 28.00 29.52 0.00 0.01 0.00 25.78 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

221.01 65.61 5718.72 310.80 2237.76 4475.52 3287.57 8080.80 4199.25
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 877.07 0.00 0.01 0.00 383.07 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.55 0.00 0.00 0.00 0.01 31.20 0.01 31.55 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 421.67 0.00 0.01 0.00 36.83 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 .01(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

160.00 96.00 1771.00 224.00 1513.20 720.00 1326.00 546.00 1463.00
106.00 0.01 1.99 0.00 1.04 0.00 0.15 68.90 0.00
0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 42.00 10.35 0.01 1.80 2.70 10.20 39.00 2.85

STUDIED BY HEAVY MINERAL LABRATORY OF GSI(SADEGHIEH
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NO 

QUARTZ+HEMATITE. 
Q2 1263 

GYPSUM+QUARTZ+GOETHITE+FELDSPAR. 
Q38 1264 

QUARTZ+BARITE. 
Q10-1 1265 

BARITE+QUARTZ(MINOR). 
Q-8 1266 

BARITE+QUARTZ+GALENA+FELDSPAR. 
Q27 1267 

CELESTINE. 
Q22 1268 

QUARTZ+CALCITE(MINOR). 
Q36 1269 

CELESTINE+BARITE(MINOR). 
Q24 1270 
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