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45 �9��� �9��/ 
� #��� ����� 6�T T 3 ����! lWT���  ���
� 
�W� ��
+� �..  ��� ��SE
�
�� ���
�! �b9� ��T�/ �
��� )
�
1�� 
�#
U�3�! ����T�� )
�W29�E 
� ��� �
��� �
���.  
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� �4 �D�    �0 ��'��?' � 56 � ��E: 

   )�. �5�! � ��.M�
+ )#(� )�. �
LU�� �� [S; ���%E  � �
�� �W9�#5 
�
1� Y�Z3
� [�M 	� 	�1���
� <9� �� ^(+����5 6c�:"� �9 � �.�
LU� ��� ���%. �85M �H�� �
1!� �� . S; ��.��%. <9�

����3
�ZE:   [�9�
Q�WU�! #3
��! � �
5�%
U [�
5�%
�5M [�9�
Q [�9�
Q���
M [�
�U�H [�9�U�L��. 

   �
5�%
�5M :   �5��� )�.
�(� 6
�/ 	� c�%T� �
5�%
�5M(columnar) �9 �5��� �  	� 	W�9�
T� 6
�/�� ��9� #3
��! 
� 6�H�HM 6
�/ 	� 6
�5 	� � ��� �� 
��9�Q �E�  � ��3 [���

���� �� )#(� )S� )�
�� � ���� )��1!�� �M t5
 [ ���� ����W�. 

    �
5�%
U ))� ��8� <.M 	5�! : (   ���UM )�. �%1� 
� �5�! <9� j!��3 � �b���Z5�  ) 	5�! ) ���
 	��3 q��� �8� <9� �� [)�
LU���9��2� )�
�� ����� ��T� 
� 	! ��� ���� �� S; �� )��9�. 

  #3
��!: �� 
� ��! �� �.��%. �
 S; [�. �5�! �b9� �� . )#3
��! )�. 	H
 
� ^(+� ^Z� <9��
���� �
�� .
�W�M )S;(visible gold)  �
� )�.#3
��! 
� ^(+�– )��� )�. $���� �� )� ��8� 

(ochreous) ��� �� ��9�. 

� �4 �F �   56 !3�&* 	����:  
�3�%E S;"         	�� �b��1� �M �5��8� 6
��i3 
����� ���U ����H ��� *�1"� �.
� ! �U�� 	5�Z
� Q ����T�

      	�I��
 <�9� 
� 	�! �
�� ��((%U� <
�� )�.
���� 
� �%� 6
�:� S; 	k�E� �. �U�� �U�� )�8���
�
$�P 
�� ��� w ! ���T� �9��r ��#
� 	� j
2�1� �b�1� �M 6�5���5     ��
T���� ��. ����
�� w !

  �
�����. ���U�� ����� $#��U#��� )
����9�Q ���45 �� �.
��� ! �����
� )���..  ���((%U� <
��� 6��� ���� ������
��� �� �5�8� NI� 
� S; �%
� $�#5 �9 ��T/ ^Z� ��L5 )�85��"�� �5�8� ���
� 6c�"3��

73.  
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 ��� �9�
 S; ����! �
U�3 R��T� 
� ! ��g <
� �� 
� S; �5�8� ����
   ����5�! ��W9��M 	(%� �M��
��� n�5 ���3 ���
 ����� )�29��M� 	
��
 .  

��4�G� 56 ��'	��3�7-3=:  
 ��� ���%5 j
123�9� )�8.��H 	� R�5�
%�� �
 S;  )��:��� )�.
�15�! :  

Fp\
5] �3�(Q �����H )�.
�15�! :  
 	�(P��
�� )�
-��
5��H )�. �
U�3�� �� OZ3�� K�5 <9� �� S; )�.
�15�!      $��
(W��� ��-] 	���g �5��
�

 �5�� �� q
W 3.   )��. ����3 �� ��T� ��� �9�85 	(P�� 
� 	! X
%E 	%
5 \g�! )r�L5 )�. ���3 ���
���H �� OZ3�� #
5 �5�
H �� )�� �W � )��� $�T� 	(P�� 
� 	! X
%E 	%
5.  

Bp\
5] �5�WU� �����H )�.
�15�!:  
� �� 	� ���3 �� �
 K�5 <9��� S; )�.
�15�! ��%5 j
123 ���H �9. ��
U�
�� ����%! 	� �85M�� ���H \9

     ��9���5M �����%! 	�� ��b9� ���H� �5
�� X(T3 ��� ��� q
W 3 �W � ����"� q���
� 	! <�!
M
���� �� OZ3�� �
�� X(T3 $��
(W�
� �-] 	��g ��M 	(P�� 	� 	! ��
U�9
.  

Ap�
�W�� )�.
�15�!:  
��Z15 �
�W�� )S; )�.
�15�! " �
%! ����1. *� .   c��%T� �.
��15�! <�9� "    ��W.M �
�W����� Y��Z3
�
�

     ��
�����UM�� OZ3��� 	�! ����H �� ���9 <1!��
Q �5��H ^
!�3 )�
���) 	�3�
�
. (    ����Z5� ��� ����%.
���� �� S; )��P )�
LU��.  

>p��� ��H�H� )�.
�15�!:  
 ���! �� j
123 ���H �� 	� �
 S; �5�H�H� )�.
�15�!:F(H� )�.
�15�!    ��(b�! )���P ���� ��H�

 
��S; <.M )���B( 
��S; ��
� )�. q
� )��P �5�H�H� )�.
�15�!  
'p)��SQ )�.
�15�!:  
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S! )��SQ )�.
�15�! "       )���SQ )�.
��15�!� )
��Z9�� )�.���SQ ��9 $��9��UM )�.��SQ 6
�:�
��� �!r q��� �(
1� �9 	���H )�.��SQ� ����.�9 )� �
� )�.��SQ O2� 	�ZU� )� 	5����
 |��3 K�5

���� �� ^���� S; 
�15�! q
W 3 �9 �
U�3 )��� )��:��� �45 ��.  
  
��B� ��� � 	
 56 ��&�:� � �
�� �����:  

 $��
� �5����FAGF   6��ES;� 	9�Q ��� ����� <
��� �9�
���7� �
T��� |��� �� ���� )��� j
123
�
 �(Z�) ��
�W%.� ��#5 �5�8L/�( 	5� 5� �.
�15�! 	��
 ���9�
� S; �5�T� )�.F=   S�;
�� �9�U�� �U�9�

�� ��3
�ZE 	! ��� ���%5 j
123:  
F( �.�
��S; ��� : �9� ���� 	E
#�� ��b5�� ��5�%. l� )�.
�15�!�� ���%. ��� <W%� S; �M
� 	!

���� 	���� ���� �5��
��� ���
5�� ��5�%. S; q2�1� 
�}M 6
�:� .  
B( 	5�
�
��S; ��� :�� ���M
� �
� l� 
�15�! ��5  
A(*�W3
��S; ���p <1W��� : ��
��
� )�. 
�15�! ��5��. *�W3.�U
�8� <1W����  
>( n
�3
��S; ��� :�U 	L
(� 
�� l� )�819�5� ��5��.���M �
�
 � �5�U�  
'(	3��
��S; ���p 	5���M : 	3�� )�.
�15�! ��5��.��
� 	5���M� ��b9�_(H  
C(� ���9�
��S; ��� )#!� :l� �� ���%. S; )�819�5� �� 
� 	��� <9� 
�.��Z
U��.qW
5. )�
� *��

�5
�� 
���.  
&( ����! 
��S; )�
�
�Q ����%! :���
�� 	% g�� ����! )�
�
�Q l� )�. 
�15�! ��5��  
 G( �8 �
��S; ��� :�
� \9
�3 � 	Z��; ) S; )�.
�15�! ��5��  
@( �%��!
��S; ��� :
�15�! ��5��  �+
� )S; )�..	9
�
P ���3 
� ��!  

F=(l� ���p ���L3
��S;p )
� 	T(� :l� )�. 
�15�! ��5��p )
� 	T(� 
�� S;  
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��C� ��� � 	
 56 � ��E �&� ��' H�� �� !���:  
 �
3 |��� �� S; ) �.
�15�! )��� ��
 	W�9� 	� �45) �b�
�� l!�! ( ��U ��
U )��Z� ���]  ���b9��� )

 �W
5��W3[��      )��%�.�
 �����T� 	��� � )�.
��15�! R� �!� 
� �5��3 �� ����� 	! ��� �9�89��� ��

���� 	���� ����� �25 ��� �!�.  

 |��� <9� ��.      ���� 
� ��� ��3 ���� ����T� �
3 
�15�! 6
�:� ���9� ) S; j8� )�.
�15�! �� ����
  ��b����� q
W 3 O
"� �
b5�
� t�� q
Z� �� �M �(/� )�8
H#9� <����    $����! q����E  �W
5���W3

         
� S�; )��. q
�15��Q R�� �!� 	�� �Z�15 ������ ����%. )�.
�15�!� ���� � ���� #5]�
�Q <� ����!
�U��� ����� <
�� O9���] ��%5 ���L��� 	�� � �5).�9� $��� XZ;:(  

����  �����	 
��  ��
  �����  
�   �������.���
  Carlin Type  �����������  !"�#$$$  
#  %�� &' ���
  Epithermal Type   %��� (����)*)  
)  +," ���-�	  Ductile shear zone 

Type  ./0�� ��1��)2$  
 �����13-  �!�4�)2�  

5  %-�6 (�����  Epithermal Type   �����13- ��7"���)*�  
8  ��9��:;< =
��  Mesothermal Type   ��>?@- A����

���8-���B  
 ��+� !����)2�  

B   ��7"���–�D��� �@���  Epithermal low sulphid 
Type   �����13- (�!E� F�
�)*2  

 �����13 - ��7"���)2$  
*  ��D���  !�<  Entermediate epitermal 

gold –base metal Type   ���9��- ��G#$$)  
2   �1��	 H�" %�	)J��K =
L	 �:;K(  Epithermal Type   ���9��- ���1����)2$  
�  !�N� =>6�O  Shear zone Type  � �����13 - ���P ���  

�$  ����N�� Q@��  Epithermal low sulphid 
Type   ���9��- R����)2#  

��   �1��	 �� %�	)=��!�4 S��
(  Epithermal low sulphid 
Type   ���9��- ��T U��	�)**  

�#  SG��V S��
��  Mesothermal Type   ���9��- ��W� !����)2#  
  
  



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٤       

����	 ا����ف –
��و
	 ا����ف   

     �� D �  ���:�I� 8�
'�! :  
�8� ��
��� <

T3 "I� 6�ES;��  �U�;[ �-�� 	5�y �k�E[���
 	(  	H
 R��;� 	 5��3 �LP

[ 
�� 	5�y �1
(
� �T3

 <�
��3 � �M ������� ^
���Q j
�8() ��
���� <�  	5�%H �LP �8�  	
83�
 ����� <
�� 	 25–  �5�T��9(%E <
�� �!� 6�� � 6
�/� H
��.  
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$ ��  � ��0	�� �
�  �' 13�?3:  

j! ��� �(T� �. 	5�%5)>U��'n�H�(
! (�%
2�1� �-��"/ ������ ���T� "��! 	5�%5 ��� 	�� 
�5� ��� ������� ��b 9���M . ����5� �3�B== U�5M �8� ��
�5� ��� ����M �/��E #. �9� �9�:3 
� 	!

��� ��� ���� �� 5 	5�%5 
��2� � ����5�.  

  
  

 	5�%5 
��2� � ����5� �� �9�%5
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$ �$ � �?3 -�:�30 J�	13  
K� ! ��?�"�<= ��'L�M.�  �N��
 �&':  
 #
U�5M ��
�/��E 	
2��S; �:�E )� 5 ������{_��� �%3� *�� ��� .  
 $��� 
��9� �1
UB=  �P ���%8� �:�E~
� 3 ��� ��� 	-�
� \
WL3 	� .  

Elements and Ranges (p.p.m) 

As 0.5 Bi 0.1 Mn 20 Sb 0.5 Zn 20 

Ag 0.05 B 5 Mo 0.5 Sn 1 Au 0.0003 

Ba 50 Cu 2 Pb 2 Co 1  Cr  10 

Be 1 Ni 2 Ti 100 W 0.5  Hg  0.05 

$ �+ � -�:�30 ��I� 12���� :  
 <9� ��
�M ���� � ��� �.�b 9���M )�I� [��� �y� 6�
(%E 
� �(y )�I� �(/� �LU�� 	� �� �{9

��� �
%.� #-�P #
U�5M ��� ��#
� �� KS;� )��� �I� .����5� ���  [ )�
H  �� �85M �"/ �� 	19�2� 
� �.
��� 
��
���� )�� 
� �
%.� ��
� .	5�%5 )
��{3 #
U�5M �� q
U� <
%. 	�  ��
�� �
�� 6�
(%E ��� �.

���H 
��� . ��� �P��; �U���y n��H�9� �� 6�
(%E ��� �
Tk� ��
�� �8� �1�5 �(P�� 
�
)�����% $�� 
� 	y �I�����  ��1��3 O��3� �L��� [�� 	-�
��9��H �� .$��� ����� 
�4�� <9�� 	;���� 

�5�� j
��3 .	5�%5 �
�%� $���� <9� 
� ����5� �9��2� [�.  � <
b5�
� 
��2� [	5�%5 �L� �. )��� ��� )�
H
��
�M 	5�%5 h�� �. qk�L3 X(I� 
�� ��� ��� . 	� j-�� � �2�� )�.
�"� [��1��3 �U���y n��H�9� 
�

5�
� �%�9
�bU �9��2� ^
3�3�� �� 5 �
 )�
H ����5� �� qk�L3 X(I� 
�� � <
b �.� . ���y ���
Q �� lQ
	5�%5 �L� 	� Y���� Y�25  	{
3
�/ 
� ��� #
U�5M )�.�� %����  $��T� O� �9� �.�� % ��� %����  �9� �.

 $��T� O��  % �P 
� �I� �5�
H 
����� %��� �.���  .  
 $�{���9� 	;���� � �/��E �U���y n��H�9� �� 5 �
 �45 �
���� ��� ���� . ��� �yr $���� � $�{��#
5 

��� ��
�M �5�.  

                                                           
1- thamson 
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 ���� ���	 
��
� �� ���� ���� ��� ����� ��)RE (��� � �
!��" #��$ ��  #��$ ��%�&� �� �'�( )��*+%� �,
��  
�-
 �� ./�0 
��1)CI (��� � �
!��" �� 2����  �� +3� 4�% �� �,56 %8 �� � ��%�&� ��  ��
%�� 9:%

��8" ;%�� �� ���� ���	 ���<� 
" .�+%� ���	 8 ���� ���	 
" �� )8�3  ��%�&� �
� �>-3 �, �����
�(  . 8 ���� ���	 
��
� ?8�@ �� ������+%��/� ;%� )�( )��8" .A
-B , ���	 
��
�  ���� �� ����

 
�C� ���� � D��>� E�+F� �G�-3 ;%� )�( )���.  
� �� � ��� � 	�
���
 �
��  

Realative and Standard Error For Different Element 
Variable Variance Mean s ci RE% SE 

au 0.000 0.111 0.012 0.023 4.544 0.004 
cu 0.689 12.667 0.830 1.627 3.990 0.297 
pb 0.245 9.740 0.495 0.970 3.661 0.177 
zn 2.425 22.200 1.557 3.052 4.074 0.557 
ag 0.003 0.287 0.050 0.099 4.955 0.018 
sn 0.003 0.683 0.057 0.111 4.266 0.020 
mo 0.015 2.243 0.124 0.242 3.768 0.044 
as 0.606 5.527 0.779 1.526 4.785 0.279 
sb 0.001 0.317 0.025 0.048 4.197 0.009 
bi 0.000 0.067 0.005 0.010 4.135 0.002 

Curve Of Relative Error 



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٨       

 ا����ف –�
�و�
 ا����ف �����  

  

Mean And Defference of Duplicate Results 

NO R-NO Au1 Au2 M D NO R-NO Au1 Au2 M D 

CNT17-1 CNT1-21 0.35 0.36 0.355 0.01 CNT17-16 CNT8-12 0.08 0.06 0.07 0.02 
CNT17-2 CNT2-25 1.94 1.99 1.965 0.05 CNT17-17 CNT9-11 0.03 0.03 0.03 0 
CNT17-3 CNT1-5 0.62 0.43 0.525 0.19 CNT17-18 CNT9-23 0.06 0.05 0.055 0.01 
CNT17-4 CNT1-56 0.72 1.8 1.26 1.08 CNT17-19 CNT10-12 0.04 0.01 0.025 0.03 
CNT17-5 CNT2-79 0.03 0.05 0.04 0.02 CNT17-20 CNT10-18 0.07 0.07 0.07 0 
CNT17-6 CNT2-65 0.04 0.03 0.035 0.01 CNT17-21 CNT11-24 2.61 2.56 2.585 0.05 
CNT17-7 CNT2-46 0.09 0.11 0.1 0.02 CNT17-22 CNT11-21 5.28 5.06 5.17 0.22 
CNT17-8 CNT3-16 0.06 0.05 0.055 0.01 CNT17-23 CNT12-8 0.07 0.07 0.07 0 
CNT17-9 CNT3-24 0.03 0.09 0.06 0.06 CNT17-24 CNT12-21 0.08 0.1 0.09 0.02 
CNT17-10 CNT4-17 0.45 0.01 0.23 0.44 CNT17-25 CNT13-2 0.07 0.05 0.06 0.02 
CNT17-11 CNT5-16 0.03 0.25 0.14 0.22 CNT17-26 CNT14-19 0.24 0.11 0.175 0.13 
CNT17-12 CNT5-26 1.93 1.6 1.765 0.33 CNT17-27 CNT14-7 0.09 0.05 0.07 0.04 
CNT17-13 CNT6-9 0.06 0.3 0.18 0.24 CNT17-28 CNT15-17 0.04 0.05 0.045 0.01 
CNT17-14 CNT7-20 0.03 0.06 0.045 0.03 CNT17-29 CNT15-1 0.06 0.06 0.06 0 
CNT17-15 CNT7-22 0.03 0.07 0.05 0.04 CNT17-30 CNT16-5 0.05 0.07 0.06 0.02   
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Mean And Defference of Duplicate Results 

NO R-NO Sn1 Sn2 M D NO R-NO Sn1 Sn2 M D 

CNT17-1 CNT1-21 3 2.1 2.55 0.9 CNT17-16 CNT8-12 3.2 2.1 2.65 1.1 
CNT17-2 CNT2-25 2.7 2 2.35 0.7 CNT17-17 CNT9-11 3.8 2.3 3.05 1.5 
CNT17-3 CNT1-5 2.3 2 2.15 0.3 CNT17-18 CNT9-23 3 2.4 2.7 0.6 
CNT17-4 CNT1-56 2.9 2.3 2.6 0.6 CNT17-19 CNT10-12 3.3 2.6 2.95 0.7 
CNT17-5 CNT2-79 3.4 2 2.7 1.4 CNT17-20 CNT10-18 3 2.9 2.95 0.1 
CNT17-6 CNT2-65 4.4 2.2 3.3 2.2 CNT17-21 CNT11-24 2 2 2 0 
CNT17-7 CNT2-46 3.6 4 3.8 0.4 CNT17-22 CNT11-21 2 2 2 0 
CNT17-8 CNT3-16 3.4 2.8 3.1 0.6 CNT17-23 CNT12-8 2.6 2 2.3 0.6 
CNT17-9 CNT3-24 2.9 4 3.45 1.1 CNT17-24 CNT12-21 2.3 2.6 2.45 0.3 
CNT17-10 CNT4-17 3.6 2 2.8 1.6 CNT17-25 CNT13-2 2.5 2 2.25 0.5 
CNT17-11 CNT5-16 2.1 3 2.55 0.9 CNT17-26 CNT14-19 2 2 2 0 
CNT17-12 CNT5-26 3.2 2 2.6 1.2 CNT17-27 CNT14-7 2.3 2.8 2.55 0.5 
CNT17-13 CNT6-9 2.3 2 2.15 0.3 CNT17-28 CNT15-17 2 2 2 0 
CNT17-14 CNT7-20 2.3 2 2.15 0.3 CNT17-29 CNT15-1 2.3 3.6 2.95 1.3 
CNT17-15 CNT7-22 2.3 2 2.15 0.3 CNT17-30 CNT16-5 2.5 3 2.75 0.5   
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Mean And Defference of Duplicate Results 
NO R-NO Bi1 Bi2 M D NO R-NO Bi1 Bi2 M D 

CNT17-1 CNT1-21 0.2 0.3 0.25 0.1 CNT17-16 CNT8-12 0.2 0.2 0.2 0 
CNT17-2 CNT2-25 0.2 0.2 0.2 0 CNT17-17 CNT9-11 0.2 0.2 0.2 0 
CNT17-3 CNT1-5 0.2 0.3 0.25 0.1 CNT17-18 CNT9-23 0.2 0.2 0.2 0 
CNT17-4 CNT1-56 0.2 0.2 0.2 0 CNT17-19 CNT10-12 0.2 0.2 0.2 0 
CNT17-5 CNT2-79 0.2 2 1.1 1.8 CNT17-20 CNT10-18 0.2 0.2 0.2 0 
CNT17-6 CNT2-65 0.2 0.2 0.2 0 CNT17-21 CNT11-24 0.2 0.2 0.2 0 
CNT17-7 CNT2-46 0.2 0.2 0.2 0 CNT17-22 CNT11-21 0.2 0.2 0.2 0 
CNT17-8 CNT3-16 0.2 0.2 0.2 0 CNT17-23 CNT12-8 0.2 0.2 0.2 0 
CNT17-9 CNT3-24 0.2 0.2 0.2 0 CNT17-24 CNT12-21 0.2 0.2 0.2 0 
CNT17-10 CNT4-17 0.2 0.2 0.2 0 CNT17-25 CNT13-2 0.2 0.2 0.2 0 
CNT17-11 CNT5-16 0.2 0.2 0.2 0 CNT17-26 CNT14-19 0.2 0.2 0.2 0 
CNT17-12 CNT5-26 0.2 0.2 0.2 0 CNT17-27 CNT14-7 0.2 0.2 0.2 0 
CNT17-13 CNT6-9 0.2 0.2 0.2 0 CNT17-28 CNT15-17 0.2 0.2 0.2 0 
CNT17-14 CNT7-20 0.2 0.2 0.2 0 CNT17-29 CNT15-1 0.2 0.2 0.2 0 
CNT17-15 CNT7-22 0.2 0.2 0.2 0 CNT17-30 CNT16-5 0.2 0.2 0.2 0   
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Mean And Defference of Duplicate Results 
NO R-NO Mo1 Mo2 M D NO R-NO Mo1 Mo2 M D 

CNT17-1 CNT1-21 8.9 9.4 9.15 0.5 CNT17-16 CNT8-12 5.7 4.2 4.95 1.5 
CNT17-2 CNT2-25 36 68 52 32 CNT17-17 CNT9-11 3.8 3.2 3.5 0.6 
CNT17-3 CNT1-5 9.8 12 10.9 2.2 CNT17-18 CNT9-23 6.7 6.4 6.55 0.3 
CNT17-4 CNT1-56 1.5 1.2 1.35 0.3 CNT17-19 CNT10-12 6.5 4.6 5.55 1.9 
CNT17-5 CNT2-79 1.2 0.9 1.05 0.3 CNT17-20 CNT10-18 9.4 14 11.7 4.6 
CNT17-6 CNT2-65 1.6 1.1 1.35 0.5 CNT17-21 CNT11-24 11 7.9 9.45 3.1 
CNT17-7 CNT2-46 1.3 1.8 1.55 0.5 CNT17-22 CNT11-21 8.9 11 9.95 2.1 
CNT17-8 CNT3-16 0.7 0.6 0.65 0.1 CNT17-23 CNT12-8 5.8 5.6 5.7 0.2 
CNT17-9 CNT3-24 1.1 0.9 1 0.2 CNT17-24 CNT12-21 3.8 2.8 3.3 1 
CNT17-10 CNT4-17 1.2 0.5 0.85 0.7 CNT17-25 CNT13-2 12 8.8 10.4 3.2 
CNT17-11 CNT5-16 1.3 3.8 2.55 2.5 CNT17-26 CNT14-19 5.4 7.2 6.3 1.8 
CNT17-12 CNT5-26 2.4 1.8 2.1 0.6 CNT17-27 CNT14-7 4.6 3.5 4.05 1.1 
CNT17-13 CNT6-9 12 12 12 0 CNT17-28 CNT15-17 7.5 5.8 6.65 1.7 
CNT17-14 CNT7-20 1.7 0.9 1.3 0.8 CNT17-29 CNT15-1 2.8 4.5 3.65 1.7 
CNT17-15 CNT7-22 1.7 1.1 1.4 0.6 CNT17-30 CNT16-5 1.6 2.3 1.95 0.7   
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Mean And Defference of Duplicate Results 
NO R-NO As1 As2 M D NO R-NO As1 As2 M D 

CNT17-1 CNT1-21 31.6 36.7 34.15 5.1 CNT17-16 CNT8-12 10.4 6.9 8.65 3.5 
CNT17-2 CNT2-25 20.6 22.2 21.4 1.6 CNT17-17 CNT9-11 8.4 11.6 10 3.2 
CNT17-3 CNT1-5 41.6 45 43.3 3.4 CNT17-18 CNT9-23 27.3 23.4 25.35 3.9 
CNT17-4 CNT1-56 29.6 32.8 31.2 3.2 CNT17-19 CNT10-12 48.6 54.1 51.35 5.5 
CNT17-5 CNT2-79 15.4 13.6 14.5 1.8 CNT17-20 CNT10-18 26.7 24.3 25.5 2.4 
CNT17-6 CNT2-65 14.1 14.5 14.3 0.4 CNT17-21 CNT11-24 30.6 23.8 27.2 6.8 
CNT17-7 CNT2-46 38.6 17.1 27.85 21.5 CNT17-22 CNT11-21 48.8 46.6 47.7 2.2 
CNT17-8 CNT3-16 4.9 3.8 4.35 1.1 CNT17-23 CNT12-8 110 97.3 103.65 12.7 
CNT17-9 CNT3-24 27.3 26.2 26.75 1.1 CNT17-24 CNT12-21 50.3 54.6 52.45 4.3 
CNT17-10 CNT4-17 6.7 6.7 6.7 0 CNT17-25 CNT13-2 17.9 7.6 12.75 10.3 
CNT17-11 CNT5-16 13.6 36.6 25.1 23 CNT17-26 CNT14-19 44.9 46.1 45.5 1.2 
CNT17-12 CNT5-26 47.3 48.5 47.9 1.2 CNT17-27 CNT14-7 82.1 75.8 78.95 6.3 
CNT17-13 CNT6-9 105 89.7 97.35 15.3 CNT17-28 CNT15-17 20.3 31.1 25.7 10.8 
CNT17-14 CNT7-20 17.1 18.6 17.85 1.5 CNT17-29 CNT15-1 6.4 7.6 7 1.2 
CNT17-15 CNT7-22 4.2 3.8 4 0.4 CNT17-30 CNT16-5 12.7 23.6 18.15 10.9   
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Mean And Defference of Duplicate Results 
NO R-NO Ag1 Ag2 M D NO R-NO Ag1 Ag2 M D 

CNT17-1 CNT1-21 0.8 0.7 0.75 0.1 CNT17-16 CNT8-12 1.4 1.3 1.35 0.1 
CNT17-2 CNT2-25 7.5 8.5 8 1 CNT17-17 CNT9-11 0.3 0.2 0.25 0.1 
CNT17-3 CNT1-5 2.1 2.2 2.15 0.1 CNT17-18 CNT9-23 1.9 1.7 1.8 0.2 
CNT17-4 CNT1-56 14.2 11.8 13 2.4 CNT17-19 CNT10-12 0.5 0.4 0.45 0.1 
CNT17-5 CNT2-79 0.3 0.3 0.3 0 CNT17-20 CNT10-18 1 1.1 1.05 0.1 
CNT17-6 CNT2-65 1.5 1.5 1.5 0 CNT17-21 CNT11-24 6.3 6.3 6.3 0 
CNT17-7 CNT2-46 0.8 0.5 0.65 0.3 CNT17-22 CNT11-21 8 8.5 8.25 0.5 
CNT17-8 CNT3-16 0.2 0.1 0.15 0.1 CNT17-23 CNT12-8 0.7 0.6 0.65 0.1 
CNT17-9 CNT3-24 0.3 0.2 0.25 0.1 CNT17-24 CNT12-21 0.3 0.3 0.3 0 
CNT17-10 CNT4-17 0.2 0.1 0.15 0.1 CNT17-25 CNT13-2 0.5 0.3 0.4 0.2 
CNT17-11 CNT5-16 1.3 0.7 1 0.6 CNT17-26 CNT14-19 0.3 0.1 0.2 0.2 
CNT17-12 CNT5-26 2.8 2.1 2.45 0.7 CNT17-27 CNT14-7 0.7 0.4 0.55 0.3 
CNT17-13 CNT6-9 5.1 5.7 5.4 0.6 CNT17-28 CNT15-17 0.7 1.1 0.9 0.4 
CNT17-14 CNT7-20 0.1 0.1 0.1 0 CNT17-29 CNT15-1 0.3 0.3 0.3 0 
CNT17-15 CNT7-22 0.2 0.1 0.15 0.1 CNT17-30 CNT16-5 1 0.9 0.95 0.1   
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Mean And Defference of Duplicate Results 
NO R-NO Zn1 Zn2 M D NO R-NO Zn1 Zn2 M D 

CNT17-1 CNT1-21 42 30 36 12 CNT17-16 CNT8-12 46 30 38 16 
CNT17-2 CNT2-25 46 38 42 8 CNT17-17 CNT9-11 76 38 57 38 
CNT17-3 CNT1-5 40 36 38 4 CNT17-18 CNT9-23 64 53 58.5 11 
CNT17-4 CNT1-56 110 160 135 50 CNT17-19 CNT10-12 52 34 43 18 
CNT17-5 CNT2-79 72 78 75 6 CNT17-20 CNT10-18 40 53 46.5 13 
CNT17-6 CNT2-65 120 70 95 50 CNT17-21 CNT11-24 43 30 36.5 13 
CNT17-7 CNT2-46 260 210 235 50 CNT17-22 CNT11-21 86 81 83.5 5 
CNT17-8 CNT3-16 120 120 120 0 CNT17-23 CNT12-8 80 68 74 12 
CNT17-9 CNT3-24 86 110 98 24 CNT17-24 CNT12-21 100 130 115 30 
CNT17-10 CNT4-17 120 82 101 38 CNT17-25 CNT13-2 72 56 64 16 
CNT17-11 CNT5-16 46 130 88 84 CNT17-26 CNT14-19 30 30 30 0 
CNT17-12 CNT5-26 76 56 66 20 CNT17-27 CNT14-7 30 30 30 0 
CNT17-13 CNT6-9 43 38 40.5 5 CNT17-28 CNT15-17 30 30 30 0 
CNT17-14 CNT7-20 64 45 54.5 19 CNT17-29 CNT15-1 100 86 93 14 
CNT17-15 CNT7-22 180 110 145 70 CNT17-30 CNT16-5 100 60 80 40   
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Mean And Defference of Duplicate Results 
NO R-NO Pb1 Pb2 M D NO R-NO Pb1 Pb2 M D 

CNT17-1 CNT1-21 20 21 20.5 1 CNT17-16 CNT8-12 12 10 11 2 
CNT17-2 CNT2-25 25 34 29.5 9 CNT17-17 CNT9-11 6.6 5.5 6.05 1.1 
CNT17-3 CNT1-5 20 40 30 20 CNT17-18 CNT9-23 1 12 6.5 11 
CNT17-4 CNT1-56 54 140 97 86 CNT17-19 CNT10-12 10 7.8 8.9 2.2 
CNT17-5 CNT2-79 8 12 10 4 CNT17-20 CNT10-18 7.8 7.4 7.6 0.4 
CNT17-6 CNT2-65 9.8 12 10.9 2.2 CNT17-21 CNT11-24 12 13 12.5 1 
CNT17-7 CNT2-46 26 32 29 6 CNT17-22 CNT11-21 9 12 10.5 3 
CNT17-8 CNT3-16 5.8 5.3 5.55 0.5 CNT17-23 CNT12-8 12 13 12.5 1 
CNT17-9 CNT3-24 10 21 15.5 11 CNT17-24 CNT12-21 8.8 12 10.4 3.2 
CNT17-10 CNT4-17 15 14 14.5 1 CNT17-25 CNT13-2 240 170 205 70 
CNT17-11 CNT5-16 23 25 24 2 CNT17-26 CNT14-19 18 12 15 6 
CNT17-12 CNT5-26 25 23 24 2 CNT17-27 CNT14-7 20 14 17 6 
CNT17-13 CNT6-9 46 48 47 2 CNT17-28 CNT15-17 22 14 18 8 
CNT17-14 CNT7-20 30 50 40 20 CNT17-29 CNT15-1 24 27 25.5 3 
CNT17-15 CNT7-22 18 21 19.5 3 CNT17-30 CNT16-5 14 9.4 11.7 4.6   
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Mean And Defference of Duplicate Results 
NO R-NO Cu1 Cu2 M D NO R-NO Cu1 Cu2 M D 

CNT17-1 CNT1-21 17 16 16.5 1 CNT17-16 CNT8-12 27 25 26 2 
CNT17-2 CNT2-25 16 23 19.5 7 CNT17-17 CNT9-11 46 59 52.5 13 
CNT17-3 CNT1-5 20 22 21 2 CNT17-18 CNT9-23 25 18 21.5 7 
CNT17-4 CNT1-56 48 77 62.5 29 CNT17-19 CNT10-12 24 18 21 6 
CNT17-5 CNT2-79 27 25 26 2 CNT17-20 CNT10-18 38 20 29 18 
CNT17-6 CNT2-65 27 34 30.5 7 CNT17-21 CNT11-24 27 21 24 6 
CNT17-7 CNT2-46 45 32 38.5 13 CNT17-22 CNT11-21 29 23 26 6 
CNT17-8 CNT3-16 40 28 34 12 CNT17-23 CNT12-8 34 26 30 8 
CNT17-9 CNT3-24 27 28 27.5 1 CNT17-24 CNT12-21 34 27 30.5 7 
CNT17-10 CNT4-17 180 295 237.5 115 CNT17-25 CNT13-2 36 24 30 12 
CNT17-11 CNT5-16 33 25 29 8 CNT17-26 CNT14-19 22 13 17.5 9 
CNT17-12 CNT5-26 42 27 34.5 15 CNT17-27 CNT14-7 25 23 24 2 
CNT17-13 CNT6-9 150 140 145 10 CNT17-28 CNT15-17 25 14 19.5 11 
CNT17-14 CNT7-20 21 21 21 0 CNT17-29 CNT15-1 36 27 31.5 9 
CNT17-15 CNT7-22 50 80 65 30 CNT17-30 CNT16-5 38 26 32 12   
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Mean And Defference of Duplicate Results 

NO R-NO Sb1 Sb2 M D NO R-NO Sb1 Sb2 M D 

CNT17-1 CNT1-21 0.5 0.7 0.6 0.2 CNT17-16 CNT8-12 0.9 0.5 0.7 0.4 
CNT17-2 CNT2-25 1.5 1.5 1.5 0 CNT17-17 CNT9-11 0.8 0.8 0.8 0 
CNT17-3 CNT1-5 4.3 4.8 4.55 0.5 CNT17-18 CNT9-23 0.8 0.8 0.8 0 
CNT17-4 CNT1-56 0.7 0.5 0.6 0.2 CNT17-19 CNT10-12 1 0.7 0.85 0.3 
CNT17-5 CNT2-79 0.8 0.6 0.7 0.2 CNT17-20 CNT10-18 0.8 0.6 0.7 0.2 
CNT17-6 CNT2-65 1.2 0.7 0.95 0.5 CNT17-21 CNT11-24 1.1 0.5 0.8 0.6 
CNT17-7 CNT2-46 0.7 0.5 0.6 0.2 CNT17-22 CNT11-21 1.4 0.8 1.1 0.6 
CNT17-8 CNT3-16 0.7 0.5 0.6 0.2 CNT17-23 CNT12-8 0.9 0.7 0.8 0.2 
CNT17-9 CNT3-24 2 1.7 1.85 0.3 CNT17-24 CNT12-21 0.9 0.8 0.85 0.1 
CNT17-10 CNT4-17 0.9 0.7 0.8 0.2 CNT17-25 CNT13-2 1.2 1.1 1.15 0.1 
CNT17-11 CNT5-16 0.6 2.2 1.4 1.6 CNT17-26 CNT14-19 1.7 1.6 1.65 0.1 
CNT17-12 CNT5-26 1.2 0.7 0.95 0.5 CNT17-27 CNT14-7 3 2.8 2.9 0.2 
CNT17-13 CNT6-9 1.9 1.7 1.8 0.2 CNT17-28 CNT15-17 1.2 0.8 1 0.4 
CNT17-14 CNT7-20 0.8 0.6 0.7 0.2 CNT17-29 CNT15-1 0.9 0.6 0.75 0.3 
CNT17-15 CNT7-22 1.2 0.5 0.85 0.7 CNT17-30 CNT16-5 1.4 1.1 1.25 0.3   
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� �� –  
���� �����
 ������ ��  ��� ! "#���$%%%%/� '�() )���+ ,�(�(   
�� ;�1���3 �' )�( ��@ ���8 H/ I<J KF� A/���:  

 M  N�1 8 O-% �%��P H
+%�'���Q!8P �+
%�� �8R �1 ;/���")A%�
� A% �� (  
�!� ( ��8� ����� )�8�&� A/��� �%�-( A
�� 8 H
��+Q1M�(�� �� ���-@.  

 � � 
 GP��S���F+J�P�1����T" 
�%�-( A
�� I%�1 �C<� A/�;%� )�( �
U1 ��(�� 8 A.  

� �� – 
����  �����
 ������ �� ��� ! "#���%%%%%/� �� � ��.  
�� �-1���3 �' )�( ��@ ���8 �% KF� A/���:VM �%��P H
+%�'���Q!8P �+
%�� �8R �1 ;/���"

 N�1 8 O-%)A%�
� A% �� (WM  )�( )�+!" �!���18��
, �/�	XYM ���
�
% ��, �Z  
�!� ( ��8� ����� )�8�&� A/��� �%�-( A
�� 8 H
��+Q1M�(�� �� ���-@.  

[ \�-( A
�� I%�1 �C<� A/�.].;%� )�( �
U1 ^Z �� &� ���Q , ��P �T��	 �<�	.  
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  � �� –  /�01�2� 3��4� ) 5�� ! "#�� �  56#!789–  5��0� (�%%%%/� �:� ��.)�-U� A
%
�����_ #8�_ �8�C�(    

�,���8 ��'����� `-%�  �<�-�PPA
!�+�/�_ a
 3 � 
� D��>� �, ;
%��P;/���" �%� �,� 
�U`-%8 b
+%�_8�
$� +/�� -`/�� ) �
%�1 �	�8� A%��)cA%�
�( �-(�� d�.  

 �����8 A!�e!"�e!�_ K/��Z���, ;
%��8 ;/���" ?���18��
, ��, ���%�Z� 
���
� ��U`-%
medium to hig K calco-Alkalan  R� +�� �_ �-+�, " �� �/R 
�C*C1" )�`+%� b/ ��

)stratovolcano ( ��� )��" ��@��. )�8� �� ���g*�� � �U/��8"�X"8 �+
%�� ��, )���Z ��/��8��
;%� )��� )�� , ���� �+/���" ��, )���Z ��/��8�� K���" ��,.R� +�� �3� g� A/�" �	�8���

 ��
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�$ �1 �hR�� A%�`(;%� �+CZ���/�$.  
 b/�
i�1 ;&1 �+���8 \�
<� j��� ��8�F�8 ���C*C1" )�`+%� A/� ����1��_ ^h�8�8�
%�1 �	�8���

 ��� 3 ��, ���+���� \�
<� j��� ��, �`+�e(8 �+J�Z���T �h� Z���-e1 �i��� k�C!� (– 
m�n��-@ ��g/�8 ?���18��
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�
%
*�8 ��_�_P[�J��_P ���+�� �� �� )�N30E   �-+�, �/�R8�" �1���_ ��p���$ ����� �_ ��� )�( ^
eC1
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 �`+�e( s+�
% [��Ut �i�����N30E    �3� g� �� �!���18��
, ��U!��&����8 )�( ?��J����
� �8��� �_ )��8" [�g, �<�-� �`-%;%� 
" ��G� ��,��" �$ �� �� ���% ���_8 )��. �,��( �� �

���� a���1 ?���1 �$� ��, ���% ���_ ��� 3 ��, �ZS/8 �� �_ �+CZ �� ���% ���_8 ���%�Z�.  
A/�1R�� �����/��<� d 
(�hp �� �,���" m�%�VuvPvPVWPVwPVxWPVWy A1�� [�Z ��
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 )�( ;J�/ �� �, ��� � �
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`-% ��� � �-tP �1 b/ �� D��X ����1Vz  )�X
�, )����� �� ��� vW  �1Yux  
8�e
� )�( )�,�C�. H/��8 )�X8� ��� ���Ut��P)�X H/ ��� �8���

;%� )�( )�,�C� )�X )���Ut ��� �. �{_�8 �(�� �� ���" ��!��� ���� )�8�&��� ��  ��, �Z�
� �� �� �-| ��
�
%�(�� �. k�( ?� ( ���8� ?���1 �$� ��, �Z� D��>� �/�� ���_M  m�| m�-@

�-_ �� ;
��1 a
 3 ��U
`+�e(�� �(�� �<�-� K��Z )� 3 s+�
%�� �_ ����.  ��8� �+C
� �U��Z
 k�C!� (– �--_ �� �8�
$ a
 3 ��U
`+�e(��8 ����� m�n��-@. �, )����	8 �U��Z�`/�

�1� 3" �!� ( ;U@ 8���– ��-@�T�( )�Z8 �M���( �� )�/� ���|.  
�� �D��!�� X.R.D �-t ��� � ;%� )�( )�,�C� �/� }�U
��_:  

Major phase: kaolinite, dickite, quartz, alunite, sanedin, calcite, 
orthoclase  

Minorphase:natroalunite,orthoclase,chlorite,sanidine,quartz,montmorillon
ite,goethite,gypsum,goethite,natrojarosite,kaolinite,sericite 

Trace phase: muscovite, chlorite, kaolinite, gypsum, natrojarosite  �-�� , E�+F� �,��(:�, �BZ�� �, �Z��1 q�8 q�+%�� �
�
% j����!���18��
, #��P�  ;J��P
�,� � )�*�8 [�J��_� P�!���18��
, �-_ d� �
/ �1 �� 
���.  

�
%��+!"���� ��/� #�+�Z �<�-��� 
.��/�<1"+
�$8�$ 
�
%��+!" �
i�1 ;&1 �<�-� ;�%8 [� 1� 
;%�./�, O-% �, ;/���"� ;%�U�" �@�+� 
�
%��+!" A/� �
i�1 A/�+C
� �_ �-+�, . ;
%�����
i�1 A/�

,�Z8 I%�+� b
�/p�" �, 
�
%��+!"�`/� ����� ;%� �+ _��
���,� ;%� �+J�C
$ b
�/p�".�
%��+!" 

�
�
% 
�
%��+!" �<�-��� �`/� sU�� �8���_ D��G 8� �� �<�-��� 9
�
% ;%��  q�+%� ^e( ��

_�8� �, �Z��1�  )��� 
T�� 9
�
%8 ~/�38 j���)Residual silica(�, )��1 ^Q( ���  9
�
%
�
( s_��+�� � )�,�C� O���  ��(. �-+�, E�+F� ��T�8 8� �� 2���� �_.�, �Z�� �
�
%� ��� 3" 

���8 N25E   �1N35E �U+J�� ����� �U�"��8 ������ $��  �_ �-+�, )�,�C� ^��T ��� �� ?���1
�, ;J�� �U�" A/�+ U�� )Vuggy,Combquartz,cloform(�-+�, .�U(�� ��-_�� �,��( A/�� 

!���18��
,���_ ����8 �<�-� 
�
%��+!" �
18�
h8�:%�pP� �,�  )�-,���C� 
�
%��+!"PH {-	�  ^{�
8�"� o3�� �/�R� ��_ )����� ?� +�� A/�+U� �_ ��(� ��%� ��_ �3� g� �<�-�� /��� $��  �� ?���1
 ��� )Low sulfidation(s
����.  
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  A
-B , )�<� �>-3�� ?8� �@���� �� �>-3P �`-% ��, ��� � ���� )�( s%� �
!��" �+%�_ \�%���
���T )8�Z b/�� �8�8 m�%P 9� �G�-3�� ���� �@����8����� .Ag,Au  ) (Cu,Pb,Zn   �_

 A
h�$ 
�
%��
*!�% ��� ?���1 �$� �� �Z� ��,�����_ �>FC� A/�+ U��� A/�)L.S (�(�� ��.  
�U/��8"�X"8 �, )���Z ���%�Z�� +
%��� �/p�" ����� �+C
��M�
�
%� ��%�Z�8 )���� �, )���Z��� 

+/���"� +
�$8�$ ������ �� �(��.  
�, �3� g�� ��C*C1"� 1�
(�� �, 
8�8� ��%�Z�� �� �U�" )�� , �, �Z�� �
�
%� G�	� � ��T� 

�� 3 ���+�� �_ �/� �� ��/�<1 �U�" � , "N30E ��/�<1 �U�" .
(8"�x � �@���  �(��. �Z� A/�
�����,� � �/� D�
G�>	� �-(��:  

���� ;	�%� [�J��_ ;	�%8 E/��)� )��T�(P �,����� �1 �����/� �1���_���, �Z� A/� 
8���_
�
(� �,������ )�� , O��� 1��G� ;%� )�( ^
eC1�/�R8�" ^e(.8 � )�*���+	�%� �,�1���_ ��� 

� )�/� ��� )��_ �(� �, )�*� ^	�� ; % �� N��8��� �_��� ^e(� ��(.  
�, ;	�%� Cockade%8�	 ��1 �/� +
�$8�$��� �/8�� D���T N������ �_� ���� D��>��  ^
eC1
;%� )�(.8�Z� ;	�% ��  s,��)Stock work(��
����� � )�/� �������� ��(.  

� �� � ���� ��	)��
�	 ������� ��
������������ ���   !"�#$�
 "%��:(     

)�8�&�  q��� 8� q�+C� ��� ��VVV  8VVx ;%� )�( �T�8.  
 ����VVV   )K1�� �/�
J��n@ 
����%(   ����VVx    ��UJ) ��C' ������ �C<� 
����%(  

 
-B , A�J�C+'� )�8�&�  �%�-( A
�� �C<� 8� ��+C� �����Vxxxxx/V) �`-% )�t8 �'8�/�( 
 ����8� ��+C������ �'VVx8VVV ��
Z �����T �/� D�>FC��� P�(�� ��:   

                            �`-% )�t                                                �'8�/�  
�'�,�Z �'8�/�  1    

8046  
���" ^
U@  1V  

8046 

R�� 
�<UZ�8� k�( 1 

7946 

R�� 
�<UZ �8�1V 

7946  �'8�/� m�-@
�'�,�Z11  

    8046 

)�����$ 111   

8046 

 
�Q��-Z ?� ( 11 

7946 

��� 111      7946 

�J��Z�$�1 ��, �C<� ���%�Wuxxx/V ) ����VVx ��UJ  ( �J��Z�$�1 ��, �C<� ^	��uxxxx/V  ��
-( A
�� �C<��%�Vxxxxx/V ;%� )�( )��8" �/��� D�>FC� �'X�� �`-% )�t   :  
A
h�$ �Q
@7946 

NE               1 

�� �-
� )�'   7946 

NW                 1 

9
/�7946   NE   

               1V     

9
/� m" ;(� 

7946 NW   1V 
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     ��T )�t7946 SE 

                1 

       ;Z��7946 SW 

                 1 

�Q�% )�'7946 SE 

  1V 


�Q���7946 SW    

 1V      ���" �!87946 

NE                  11 

��Z��@ )�'7946 

NW              11 

 �
% )�'
?�@7946NE  

111    

����Z 7946 NW 

 
111 

   ��	 )�'7946 

SE               11 

��Z� �t ���	�8�  

7946 SW       11 

�Z )�'�'�'7946 

SE             111 


���T )�t7946 SW 

111  ����VVV  �J��Z�$�1 ��, �C<� �'Wuxxx/V  
����% I%�1 ��
Z �� ���� �� �'8�/� ^	��
 K1�� �/�
J��n@ �
U1;%� )�(.  
 �J�C+'���' ����uxxx/V  �J��Z�$�1 ��, �C<�P �<�-� A/�Wuxxx/V ) A
h�$�Q
@7946NE ��T )�tP

7946SE �!8P���"()�( )��*+%� ;%�.  
 �J�C+'� ��' ;U@ �/��, ��, 9Q3 )�� (uxxx/V :  

 �/��,  ��U�Q3Wxxxx/V  E/��8 ���� )�� ( ��7 012 ---  69 412 �(�� ��.  
 ��/�<1 \�
<� ����� ��@�� ��U�Q3Wxxxx/V�1Wuxxx/V  ^QC� A/� �J� ���� �'�(�� ��  

 ������ ��P�U�Q3 
��' AQ%� �� 9$ �+�/�� ��Arc view  �J��Z�$�1 �C<� �8���8 )��� ?�<+��
Wuxxx/V ��/�<1 �' )��� k����� ���� ���/ ��<� H ' �� ��@�� " A/� A+(����8���( a��-� s,��

 �-�/ �r� ���� \�
<� �� �� �C<�8 9Q3 
��+
� �,��+'�Juxxx/V ���. )��' j������,�8�&� �T�8��
 \�
<� �� �1uxxx/V �-%��.  
�� �� �+�!� )��*+%� )�( ��
Z��	P\�
<� j��� �� )���,�� �/8�>1�� �+�/�� �U�Q3 A/� D���

�(�� �� �++��� �/8�>1 ��� A/��� 
�
%��+!" ��� �
FC18 �,���8 H
Q*1 �Q��tP��' .  
 )�( j��� �
*%8 )�
% �/��, 9e3 a
*�1 �� �_ �� �C<� �8� �� �/��&G8 �1��!��� ��,��_ ��+��

 �� )���,�� �/�>18 �J��Z�$�1 ��, �C<�8Wuxxx/V  )�1�_ ;G�J b/ �� 9:% P )�( [�g�� )���
 �C<� �� 8 ;(���� �J�C+_� �<�-� �� ��	 sh�3 �� �/��&G ����� �C<� b _ �� D�3��� [� 1 D��

 \�
<�  �� �J��Z�$�1uxxx/V  ����� �C<� I%�1 )�( �
U1P )�/��Z ^<+-� ;%� .  
� �$ �  ���� ;#<7= ��� ! "#�� � ���0�$%%%/� ������  

 ^��( �<�-� �`-% ��,���8: �@�1 ^��T8 s
F0 ��
�
% �Z� P�����Z"8 N�1 P ;/���".  
 ^��( �<�-� 
�
%��+!" :�(�� �� �+
�$8�$8 ��/p�".  

 k�C!� ( ��8� ����� ����� )���– �(�� �� m�n��-@.  
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 )�
(�$ ���1��' D���%� I%�1 �C<� k�C��-@ k�C!� (P ?� ( ��UCF� ���,�� �:1 ��UCF�8 )�(
�(�� �� ��
�
% ��� ��� �Z�8 ;/���" Ht�' ��UCF� I<J 
".  

8 N�1P ;/���" ^��( �' �(�� �� )�8�&� k�( �� 2���� �`-% 
� -	� A/�+C
� ��
�
% �Z�
�(�� �� ��� ���' ��
�
% ��, �BZ�8 �'�8 ��+%� ��UCF�8.  

�" 
�
%��+!"p
% �Z� N���� �� �8�&� �+C
� ��/��/�<1 �,�@ ���� �� �' �(�� �� ��
� " ;�%8
 ��( �� )�,�C� 
�
%��+!" ; %  H/ I<J �,�@ �	�� ��8 �(�� �� 
��<+� �Z� N������ 
�
%��+!"

�(�� �� �
t�� ��
�� 
�
%��+!" �`/� N��8.  
�" 
�
%��+!" ���C� �+
�$8�$ 
�
%��+!" ����8� �Z� N���� �� 
�
%��+!" ;�%88 �(�� �� ��/p sr

����� �G�	.  

   2�<� ;
�T��8 k�J }�`!� \�%� ��A,B,C  d�� )�t [�-� ��g� �C<� �%A P  d�� )�tB  d�� )�t 8C 
;%� )�( )��8" �/� ��.  

 P }��U-C
$ }�, ��� Z �*� ^&� P )�( �*� }�, �C���1 ^&� ;
�T�� �, �C<� A/� �� �, �C���1 �
!��"
d� �FC� �C<� �
(�� �� �� �>-3 }��� �(��.  
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 d�� )�t �C<� ��A     �8�� ��G�J �� s, }���� ����8 ��g� ���� 8� �� d�
�
% }�, �Z�zxx  }�+�
s!�%8 )�+!" d+/���" }�,���8 ^	�� �`/� ,  k�( ?� ( }�+%�� ��– m�| m�-@  
� -	�

�����.d�
�
% }�, �Z� N����8 �*1�� }�UCF� d+/���" ���8 ��
Z d� �� �� ��. }��8" �X" ���8
�� 
� -	� m�| m�-@ N��� )�8�&� d��
�8 }�_�� KF� N�18 s_ P d3�*1�� �r� ��8 P �+(

�(�� d� }��,�� �:18 ��*1��.  
 d+J��" }�U%��18 P���
Z d� �� �� �� )�8�&� k�( ?� ( 8 }�_�� KF� s/�T d+J��" }�, \��1

 )�8�&� k�( ?� (8 d��-@ KF� 
��@��
Z d� �� �� �� d��-@ }� �
(�� }�UCF� 
� , �/ P.  
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 d�� )�t �C<� ��B     }�_�� }�UCF� I<J P �(�� d� )�
(�$ }���1��_ D ���%� ��
%�� �<�-� �+C
�
 k�( ?� ( }�+%�� �� �<�-�–   s!�% d+/���"8 d+/���" d�/p�" )�+!" }�,���8 m�| m�-@
� d�
�
% �Z� �_ P �+(�� 
� -	� k�( ?� (  d�� 3 ��8� �� ^�Z }�+%�� ��  
" }�_�� KF� �– 

�-_ d�  ;
��1 m�| m�-@.  
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 d�� )�t �C<� ��C     }�_�� }�UCF� I<J P �(�� d� )�
(�$ }���1��_ D ���%� ��
%�� �<�-� �+C
�
 k�( ?� ( }�+%�� �� �<�-�– � d�
�
% �Z� �_ P �+(�� 
� -	� d+/���" }�,���8 m�| m�-@ �
}�+%�� ��  
" }�_�� KF�  d�� 3 ��8� �� ^�Z  k�( ?� (–  m�| m�-@ ;
��1 �-_ d� .  

 )�( �(�� ��
�
%8 ��
�
% ��, �Z� ��' �� ( �� �/�>1 �-t:  
;%� )�,�C� ^��T ]�0�� �(�� �� �1 �+�@�� �UCF� �
<� �� �_ d�
�
% }�, �Z� ��8��/� �/8�>1 �� .  

  

    
 �� >1�� �/8}�, �Z� ;��F0�/  ��
�
%�(�� d� �FC� �, �Z� d�� -	� }�+%�� ��. :  

�� d/� �8 ;��F0  )�����d�
�
% }�, �Z�  
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   ��
�
% ��, �Z� �� �/�>1 �-t:  
 ��/p�" ��, ���%�Z� .T��+�–  ��8���_ ��U+	�%�� �/R q��� ��
�
% ��, �Z� ��
�
%

 ���+�� �� �� )�*�8 ��_�_P[�J��_PN30E   �-+�, �/�R8�" �1���_ ��p���$ ����� �_ ��� )�( ^
eC1
�-(�� �� �8��� �� K/�� �r� ��8.���( �� ^��(���� ^
eC1 ��G� ��J8.  

�-(�� d� d%8�	 ��1 D��>�8 ?���18��
, #�� D��>� d�
�
% }�, �Z� �/� �/8�>1 ��.  
  

 ������ ��	 
�� 
����� � ������� ����� 
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 \�%� �� �!���� � DR�
% �8��
Z�  A
-B , 8�-�� , E�+F� �,��( ��@8P q�+%� ��, �BZ�

�� )�*�8 [�J��_ ��, ;J��P �!���18��
, #��P��
�
% j��� ��, �Z��1 q�8 P�!���18��
,  
���
�--_ d� �
/ �1 �� �����_. A
-B , ?8� �@���� �� �>-3P �`-% ��, ��� � �
!��" �+%�_ \�%���

3�� ���� �@����8 )�<� �>-3����������T )8�Z b/�� �8�8 m�%P 9� �G�-. �>FC� A/�+ U��� �_
 A
h�$ 
�
%��
*!�% ��� ?���1 �$� �� �Z� ��,�����_)L.S (�(�� ��.  

�-t  �`/� ��� ��Z� �� }�, ��� ���'��( d� )�,�C� d%8�	 ��18 d(�� D��>� d�
�
%. :  

 ������ ��	 
��  
� ����� ������ ����������	 ��� 
� ����� 
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   k�C!� ( ��8� �+C
� �U��Z– �--_ �� �8�
$ a
 3 ��U
`+�e(��8 ����� m�n��-@. �U��Z�`/�
�1� 3 �, )����	8" �!� ( ;U@ 8���– �T�( )�Z8 ���-@M���( �� )�/� ���|.  D��>� �/�� ���_

k�( ?� ( ���8� ?���1 �$� ��, �Z�M  �(�� �<�-� K��Z )� 3 s+�
%�� �_ ���� m�| m�-@
�-_ �� ;
��1 a
 3 ��U
`+�e(��. ��Z k�C!� ( ��8� �+C
� �U–  ��U
`+�e(��8 ����� m�n��-@

�--_ �� �8�
$ a
 3.�1� 3 �, )����	8 �U��Z�`/�" �!� ( ;U@ 8���– �T�( )�Z8 ���-@M ���|
���( �� )�/�.  
 �� �/�>1 �-tZ���	 ^�Zd ^	��8�+%�� ��  ��
�
% ��, �Z�J�C+_� )�8�&�d:  

  

�	 ��� 
� ����� ������ ��	 
��  
� ����� ������ ��������� 
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��' �� ( �� �/�>1 �-t -	�8
�  ��
�
% ��, �Z� J�C+_� )�8�&���d :  

  

  

 

 

 


� ��������� ���� � �   ������ ��	 
�� 

������ 
�� 
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T1-1 1.39 16 13 30 9.2 2 12 72.6 7.5 0.2 
T1-2 1.39 16 13 30 9.2 2 12 72.6 7.5 0.2 
T1-3 0.56 29 29 31 4.2 2 21 77.6 6.1 0.2 
T1-4 0.52 19 22 30 4.2 2 4.4 81 7.1 0.2 
T1-5 0.43 22 40 36 2.2 2 12 45 4.8 0.3 
T1-6 1.93 21 27 30 1.8 2 4.6 24.8 1.5 0.2 
T1-7 2.37 16 54 30 3.3 2 5.2 18.5 0.5 0.2 
T1-8 0.92 29 56 30 4 2 2.5 18 0.5 0.2 
T1-9 1.71 25 54 30 3.2 2 4.2 36.9 0.6 0.2 
T1-10 1.71 27 82 54 7.1 2 5.8 48.5 2.1 0.2 
T1-11 1.83 21 23 30 5.1 2 9.3 26.4 0.5 0.2 
T1-12 2.48 13 17 30 5.2 2 10 23.8 0.5 0.2 
T1-13 2.44 17 25 30 5.7 2.2 12 28.4 0.5 0.3 
T1-14 1.76 24 42 40 1.1 2 3.3 12.2 0.7 0.2 
T1-15 0.69 19 32 46 0.6 2 42 18 0.7 0.2 
T1-16 0.58 19 24 46 1.1 2.5 32 61.7 0.9 0.2 
T1-17 0.63 21 27 46 3.7 2.1 9.8 51.2 1 0.2 
T1-18 0.34 24 52 44 0.6 2.7 24.5 33.3 0.7 0.2 
T1-19 0.28 34 34.5 72 0.5 2.5 6.1 39.6 0.6 0.2 
T1-20 1.66 85 48 110 2.4 2 12 29.6 0.5 0.2 
T1-21 0.36 16 21 30 0.7 2.1 9.4 36.7 0.7 0.3 
T1-22 0.47 96 110 130 5.6 2 6.1 48 0.9 0.2 
T1-23 0.85 36 44 76 9 2 9 51.2 0.8 0.2 
T1-24 1.39 27 34 30 9.4 2 8.4 47.5 0.9 0.2 
T1-25 1.3 27 26 30 5.6 2 13 30.1 0.5 0.2 
T1-26 2.26 21 61 40 9.3 2 80 32.1 0.8 0.3 
T1-27 0.38 27 39 54 12.3 2.3 14 42.2 0.5 0.2 
T1-28 1.02 42 30 110 0.8 2 9.8 110 1.3 0.2 
T1-29 0.09 27 6.1 70 0.1 2 2 91.1 0.6 0.2 
T1-30 2.17 120 400 430 9.9 2 4.4 195 1.5 0.2 
T1-31 2.54 46 58 76 2.9 2 13 100 1.2 0.2 
T1-32 2.98 52 90 30 1.9 2 6.8 50.6 0.7 0.2 
T1-33 0.95 42 200 110 2.8 2 4.6 102 1.7 0.2 
T1-34 3.68 76 84 260 1 2.3 24 110 1.5 0.2 
T1-35 1.2 42 50 30 3.2 2 6.4 120 1.2 0.2 
T1-36 2.34 80 53 360 4.2 2 10 95 1 0.2 
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T1-37 1.36 98 28 530 2.3 2 3 125 1.8 0.2 
T1-38 0.17 73 23 120 1.3 2 11 195 2.3 0.2 
T1-39 0.12 91 28 120 0.8 2 1.9 91.1 2 0.2 
T1-40 0.38 100 20 110 2.2 2 1 125 1.9 0.2 
T1-41 0.08 86 24.5 130 0.9 2 1 46.9 1.1 0.2 
T1-42 0.16 60 11 110 2.1 2.3 0.8 93.7 1.2 0.2 
T1-43 0.26 66 26 170 2.8 2 1.2 143 1.4 0.2 
T1-44 0.36 69 18 170 2.1 2.5 0.8 111 1.5 0.2 
T1-45 1.31 91 23 130 5.1 2 0.8 51.7 0.8 0.2 
T1-46 0.11 170 18 96 0.4 2 1 100 1.4 0.2 
T1-47 1.52 60 38 60 5.1 2 2.8 95 1.2 0.2 
T1-48 0.19 52 58 100 8 2 1.6 29.6 0.6 0.2 
T1-49 1 49 46 30 6.5 2 2 31.7 0.5 0.2 
T1-50 1.44 66 68 50 9 2 2.2 38 0.5 0.2 
T1-51 0.73 96 29 140 4.2 2.1 4.6 128 1.8 0.2 
T1-52 1.26 76 58 30 44 2 4.3 227 3.5 0.2 
T1-53 0.3 160 23 260 6.6 2 1.9 108 1.2 0.2 
T1-54 0.12 140 42 280 5.8 4.2 1.4 84.5 1.6 0.2 
T1-55 0.11 350 52 680 4.7 4 0.7 104 1 0.2 
T1-56 1.8 77 140 160 11.8 2.3 1.2 32.8 0.5 0.2 

T1-57 1.26 120 85 96 26.5 3.1 1.4 174 2.4 0.2 
T1-58 1.02 33 140 120 121 2.1 0.7 83.2 0.6 0.2 
T1-59 0.7 42 48 120 8.4 2 0.7 50.9 0.9 0.2 
T1-60 0.26 120 98 280 1.3 3.2 1.2 89.3 1 0.2 
T1-61 0.26 30 56 210 1.3 2.9 2.3 117 1.3 0.2 
T1-62 1.31 38 85 56 4.1 3.1 4.8 73.8 0.8 0.2 
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T2-1 0.1 43 38 34 0.3 2 13 20.7 2 0.2 
T2-2 0.05 31 20 30 0.3 2 8.6 16.5 1.4 0.2 
T2-3 0.1 24 23 30 0.5 2 7.3 13.9 0.8 0.2 
T2-4 0.09 40 38 48 2.7 2 9.8 26.9 1.7 0.2 
T2-5 0.16 27 32 80 1 3.8 5.7 41 2.7 0.2 
T2-6 0.07 76 13 50 1.2 2 7 31.6 2 0.2 
T2-7 0.14 90 19 88 3.7 2 12 51.8 3.1 0.2 
T2-8 4.98 30 22 70 4.9 4 6.3 17 0.7 0.2 
T2-9 0.37 170 16 180 0.7 3 8.2 5.1 0.8 0.2 

T2-10 0.04 25 52 42 0.4 2 2.4 18.1 0.5 0.2 
T2-11 0.09 23 30 92 0.3 4.2 1.8 19 0.7 0.2 
T2-12 0.05 56 25 84 0.3 2.2 3.6 21.7 0.7 0.2 
T2-13 0.03 33 25 48 0.3 2 7 13.4 0.7 0.2 
T2-14 0.15 19 48 92 0.2 3.8 4 21.9 0.8 0.2 
T2-15 0.06 29 66 64 0.2 2 6.4 15.5 0.7 0.2 
T2-16 0.05 19 42 36 0.2 2 2.4 21.7 0.6 0.2 
T2-17 0.14 31 81 30 0.8 2 6.9 24.7 0.5 0.3 
T2-18 0.38 18 40 92 0.6 3.7 2.8 21.4 2.8 0.2 
T2-19 0.46 13 34 50 0.7 3.7 1.5 11.4 0.8 0.2 
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T2-20 0.56 29 150 64 0.8 2 8.6 17.6 1.2 0.2 
T2-21 1.55 150 80 58 5.7 2 12 15.5 1.7 0.3 
T2-22 3.41 18 23 30 0.4 2 11 24.8 2 0.6 
T2-23 0.63 46 88 36 0.7 2 7.6 27.9 1.2 0.3 
T2-24 1.75 28 19 30 7.5 2 18 29.1 1.1 0.2 
T2-25 1.99 23 34 38 8.5 2 68 22.2 1.5 0.2 
T2-26 3.18 19 78 34 2.2 2 23 21.2 0.9 0.3 
T2-27 1.99 460 75 140 5.7 2 18 16.9 1.3 0.6 
T2-28 1.93 14 32 30 1 2 16 16.5 0.5 0.6 
T2-29 0.69 25 38 140 0.8 2.2 14 26.4 0.6 0.6 
T2-30 3.08 53 60 180 3.2 2.3 5.8 27.4 1.1 0.2 
T2-31 2.95 21 29 42 1.5 2 13 12.9 0.5 0.2 
T2-32 10.6 28 160 150 6.7 2 110 16 2 0.2 
T2-33 0.14 19 79 320 0.6 2.9 1.4 12.9 0.6 0.2 
T2-34 0.11 31 104 380 0.4 2 2.7 9.3 0.5 0.2 
T2-35 0.15 38 160 680 1.2 2 4 15.1 0.5 0.2 
T2-36 16 18 90 230 9.1 2.7 3.8 17.6 0.5 0.2 
T2-37 4.9 46 110 430 6.4 2 3.6 15.1 0.5 0.2 
T2-38 2.08 46 32 150 2 2 8.9 11.9 0.5 0.2 
T2-39 0.11 56 66 230 0.3 2 1 19.6 0.5 0.2 
T2-40 1.99 72 380 530 15.7 2 3.4 27.3 0.7 0.2 
T2-41 0.15 56 360 980 1.6 2 1.7 43.1 0.6 0.2 
T2-42 0.93 48 240 580 0.7 2 5.6 41.6 0.7 0.2 
T2-43 0.04 50 140 580 0.3 2.2 0.8 6.5 0.5 0.2 
T2-44 0.08 60 290 390 0.6 2 1.7 79.7 0.5 0.2 
T2-45 0.08 60 340 670 1 2 2.4 90.6 0.7 0.2 
T2-46 0.11 32 32 210 0.5 4 1.8 17.1 0.5 0.2 
T2-47 0.06 32 36 210 0.3 2.9 0.7 4.7 0.5 0.2 
T2-48 0.04 50 56 210 0.6 2.4 0.9 1.9 0.5 0.2 
T2-49 0.01 58 30 180 0.9 2.7 1 3 0.5 0.2 
T2-50 0.03 46 26 170 2 2.7 0.9 5 0.5 0.3 
T2-51 0.03 44 11 110 0.3 2.4 0.7 8.8 0.5 0.2 
T2-52 1.33 48 23 115 0.5 2 1.2 27 3.5 0.2 
T2-53 0.1 24 69 240 0.6 3.7 0.8 22.4 0.5 0.2 
T2-54 0.1 48 42 210 0.3 2 0.8 78.8 0.7 0.2 
T2-55 0.08 56 71 320 1.2 2.3 1.4 32.2 0.6 0.2 
T2-56 0.08 56 63 270 0.2 2.7 0.6 13.6 0.5 0.2 
T2-57 0.04 39 80 300 0.2 2 0.9 9 0.5 0.2 
T2-58 0.07 58 46 290 0.2 2 1.2 88.2 1.3 0.2 
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T2-59 0.05 38 190 420 1.5 2 2.4 107 1 0.2 
T2-60 0.06 33 150 430 2.2 2 5.3 136 0.9 0.3 
T2-61 0.07 38 60 680 3 2 3.6 43.3 0.6 0.2 
T2-62 0.08 65 58 240 2.8 2 7.8 35.6 1 1.1 
T2-63 0.06 28 20 480 1 2.2 1.5 25 0.5 0.2 
T2-64 0.08 30 13 64 2.5 2 14 19 0.6 0.2 
T2-65 0.03 34 12 70 1.5 2.2 1.1 14.5 0.7 0.2 
T2-66 0.04 34 14 100 2.2 2.7 1.8 10.2 0.5 0.2 
T2-67 0.11 36 50 53 3.7 2.3 9.1 22.5 0.5 0.2 
T2-68 0.1 28 14 120 0.8 2 1.2 11.3 0.7 0.2 
T2-69 0.05 34 14 96 0.7 2.1 0.9 11.9 0.6 0.2 
T2-70 0.05 34 11 86 0.4 2.2 1.2 7.3 0.9 0.2 
T2-71 0.01 48 8.7 80 0.5 2.3 0.8 8.8 0.9 0.2 
T2-72 0.08 58 55 80 2 2.2 4.4 29 1.3 0.2 
T2-73 0.07 44 22 110 1.4 2 3.7 29.1 1.8 0.2 
T2-74 0.09 48 78 80 2.4 2 3.8 37.6 0.9 0.2 
T2-75 0.07 30 32 30 11.2 2 8.7 73.4 1 0.2 
T2-76 0.05 38 12 110 0.4 2.4 2.1 10.2 1.3 0.2 
T2-77 0.06 34 8.6 96 0.5 2.6 1.1 11.6 1.2 0.2 
T2-78 0.04 64 15 80 0.3 2 1.4 13.3 1.3 0.2 
T2-79 0.05 25 12 78 0.3 2 0.9 13.6 0.6 2 
T2-80 0.06 27 9.8 110 0.3 3.8 0.6 18.1 0.5 0.2 
T2-81 0.03 42 8.8 110 0.3 2 0.8 19 0.5 0.2 
T2-82 0.03 50 14 140 0.4 2 1 23 0.6 0.2 
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`��
� ���<� 8 A1��   P �+�
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!��"
	��8d ;%� )�( )��8" �/� ?8�@ �� �G�-3.A
-B ,  ?�8�+-/� �, �/� �� ���� � )�� U� �� �
!��"

�
Z ��� �} �� ;%� )�( )��8" ��<�.  
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T3-1 0.6 18 23 48 0.8 2.4 1.6 30.5 2 0.2 
T3-2 0.7 19 14 42 0.8 2.2 1.5 13.8 0.7 0.2 
T3-3 0.83 16 39 160 0.3 2.2 2.8 11.4 0.5 0.2 
T3-4 0.3 16 59 48 0.2 2 3.2 18.6 0.9 0.2 
T3-5 0.06 16 12 60 0.3 2.9 1.5 26.2 3.8 0.2 
T3-6 0.05 21 21 52 0.2 2 2 42.8 18.4 0.2 
T3-7 0.12 21 17 68 0.5 2.3 8.6 40.5 5.7 0.2 
T3-8 0.36 18 6.4 40 0.3 2 2.2 21.4 0.7 0.2 
T3-9 0.46 14 19 150 0.7 2.5 2.2 22.4 1 0.2 
T3-10 0.64 15 24 71 0.7 2.8 4.3 39 1.7 0.2 
T3-11 0.26 15 15 88 0.2 2.7 1.2 24.8 1.8 0.2 
T3-12 0.16 26 13 140 0.3 2.4 4.3 30.5 1.2 0.2 
T3-13 0.83 44 15 310 1 2.5 2.9 21.4 2.4 0.2 
T3-14 0.06 32 5.6 120 0.1 2.7 0.5 11.9 2.8 0.2 
T3-15 0.08 31 6.9 120 0.1 2.5 0.5 7.6 0.9 0.2 
T3-16 0.05 28 5.3 120 0.1 2.8 0.6 3.8 0.5 0.2 
T3-17 0.09 24 5.8 120 0.9 3.2 0.7 9.1 1.6 0.2 
T3-18 0.04 19 6.4 80 0.1 2.4 0.5 4.3 0.8 0.2 
T3-19 0.03 21 5.3 80 0.1 2.9 0.6 4.3 0.8 0.2 
T3-20 0.08 24 15 88 0.2 3.2 1.5 34.8 2.2 0.2 
T3-21 0.06 32 13 120 0.3 3.4 0.9 19.5 3.6 0.2 
T3-22 0.21 38 26 98 4.1 3.2 2.3 83.1 9.5 0.2 
T3-23 0.12 42 28 68 1.8 3.2 4.1 38.6 3.4 0.2 
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T3-24 0.09 28 21 110 0.2 4 0.9 26.2 1.7 0.2 
T3-25 0.05 31 26 130 0.3 3.4 2 16.7 2 0.2 
T3-26 0.06 32 29 88 0.5 2.8 1.7 23.8 2.4 0.2 
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T4-1 0.08 32 15 60 0.1 2.8 0.9 21.9 0.5 0.2 
T4-2 0.07 38 15 80 0.1 3.8 0.9 13.3 0.5 0.2 
T4-3 0.07 67 12 98 0.1 3.8 1.1 20.5 0.5 0.2 
T4-4 0.09 73 9 80 0.1 2 1.3 37.6 0.5 0.2 
T4-5 0.2 30 6 70 0.4 2 2.3 107 0.8 0.2 
T4-6 0.26 32 6 50 0.2 2 2.3 104 0.9 0.2 
T4-7 0.7 68 12 75 0.7 2 11 208 1.2 0.2 
T4-8 0.63 22 10.3 38 0.2 2 2 67.9 0.7 0.2 
T4-9 5.48 19 18 48 4.2 2 1.2 22.4 0.5 0.2 
T4-10 1.93 19 12 30 2.3 2 2.8 15.7 0.5 0.2 
T4-11 0.19 19 13 30 1.2 2 1.2 20.7 0.5 0.2 
T4-12 0.15 66 24 96 0.9 2 2.8 50.1 0.5 0.2 
T4-13 0.04 30 8.8 110 0.8 2.1 1 28.3 0.6 0.2 
T4-14 0.01 30 6.5 80 0.3 2.7 0.5 5.1 0.5 0.2 
T4-15 0.01 17 3.8 34 0.2 2 0.5 9.6 0.5 0.2 
T4-16 0.01 28 7.8 75 0.1 3.2 0.7 4.6 0.5 0.2 
T4-17 0.01 295 14 82 0.1 2 0.5 6.7 0.7 0.2 
T4-18 0.01 28 8.6 100 0.1 2.5 0.6 4 0.5 0.2 
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T5-1 0.05 66 29 30 0.1 2 1.6 28.5 0.5 0.2 
T5-2 0.06 21 14 30 0.1 2 1.3 24.6 0.5 0.2 
T5-3 0.06 23 21 30 0.1 2 0.9 29 0.5 0.2 
T5-4 0.07 58 38 48 0.4 2.1 3.8 32.9 0.7 0.2 
T5-5 0.11 2.7 56 34 1.3 2.3 3.8 23.5 0.5 0.2 
T5-6 0.43 28 56 30 1.3 2 3 25.1 0.7 0.2 
T5-7 0.43 61 48 30 4.1 2 7.9 28.5 0.6 0.2 
T5-8 0.19 68 40 52 3.4 3.1 4.3 36.6 2.1 0.2 
T5-9 0.16 30 11 30 0.5 2.4 2.8 12.4 0.7 0.2 
T5-10 0.14 28 29 40 0.2 2.1 7.9 17.9 0.8 0.2 
T5-11 0.12 26 64 48 0.3 2 3 14.6 0.5 0.2 
T5-12 0.05 21 21 41 1.1 2.5 4.3 6.2 0.5 0.2 
T5-13 0.04 21 18 38 0.3 2.3 3.3 12.9 0.5 0.2 
T5-14 0.49 18 86 50 2.7 3.2 2 12.4 0.5 0.2 
T5-15 0.86 23 11 58 2.7 2.3 9.6 36.4 2.6 0.2 
T5-16 0.25 25 25 130 0.7 3 3.8 36.6 2.2 0.2 
T5-17 5.87 18 130 30 1.9 2 3.3 16.2 0.5 0.2 
T5-18 0.36 16 78 30 3.4 2 4.3 45 2 0.2 
T5-19 1.66 21 56 60 2.5 2.6 5.6 88.7 1.5 0.2 
T5-20 8.37 13 23 38 14.1 2 2.4 26.2 0.9 0.2 
T5-21 1.66 19 23 53 2.7 2.6 5.6 97.5 1 0.2 
T5-22 0.83 17 12 34 6.3 2 1.2 103 1.3 0.2 
T5-23 0.16 24 12 66 0.6 2 1.3 47.4 0.8 0.2 
T5-24 1 26 15 115 1.5 2 2.1 22.9 0.8 0.2 
T5-25 0.92 27 53 100 1.5 2 4.3 31.2 0.7 0.2 
T5-26 1.6 27 23 56 2.1 2 1.8 48.5 0.7 0.2 
T5-27 0.06 18 11 100 0.4 2 1.3 3.5 0.5 0.2 
T5-28 0.17 27 8 76 0.9 2 0.7 6.8 0.5 0.2 
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T6-1 0.01 24 7.6 110 0.1 2.8 1 9.6 0.5 0.2 
T6-2 0.01 78 7.6 90 0.2 2 1 40.1 1 0.2 
T6-3 0.13 88 14 90 0.1 2 1.1 42.4 0.9 0.2 
T6-4 0.01 28 6.1 100 0.1 2 0.9 9 0.5 0.2 
T6-5 0.05 48 5.4 150 0.6 2.2 1 42.5 1.4 0.2 
T6-6 0.18 48 10 65 0.5 2 6.1 43.3 1.2 0.2 
T6-7 0.05 34 21 38 0.3 2 3.7 42.2 1.4 0.2 
T6-8 0.08 28 12 30 0.3 2 6 121 1.8 0.2 
T6-9 0.3 140 48 38 5.7 2 12 89.7 1.7 0.2 
T6-10 0.22 37 38 30 0.2 2 11 12.2 0.5 0.2 
T6-11 0.26 55 15 38 0.2 2 2.2 35.1 0.9 0.2 
T6-12 0.13 38 19 36 0.2 2 8.5 37.4 0.9 0.2 
T6-13 0.56 32 34 30 0.2 2 2 10.7 0.7 0.2 
T6-14 0.32 31 18 54 0.3 2 2.8 23.5 0.5 0.2 
T6-15 0.12 56 11 54 0.6 2 3.1 43.4 1.1 0.2 
T6-16 0.36 62 14 130 3.4 2 2.8 49.6 0.8 0.2 
T6-17 0.2 48 9.6 66 1 2 1 26.2 0.8 0.2 
T6-18 0.1 28 9.6 120 0.1 2 0.7 26.2 1.8 0.2 
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T7-1 0.26 17 7.5 30 0.1 2.5 2 6.2 0.5 0.2 
T7-2 0.09 17 5.3 30 0.2 2.2 1.9 5.7 0.5 0.2 
T7-3 0.13 27 8.8 40 0.2 2.9 2.4 11.2 0.5 0.2 
T7-4 0.18 23 6.2 34 0.1 2.8 1.3 6.7 0.5 0.2 
T7-5 0.18 16 5.6 34 0.1 2.8 1.1 3.3 0.5 0.2 
T7-6 0.08 66 6.6 84 0.1 2.2 0.9 3.3 0.5 0.2 
T7-7 0.08 21 6.6 30 0.1 2.3 0.7 5 0.6 0.2 
T7-8 0.12 22 10 42 0.1 2.5 1 2.4 0.5 0.2 
T7-9 0.19 27 15 75 0.1 3.2 1 4.3 0.5 0.2 
T7-10 0.05 60 31 50 0.1 2.5 0.9 5.7 0.5 0.2 
T7-11 0.05 68 7 66 0.1 2 1.1 4.8 0.5 0.2 
T7-12 0.01 78 6.6 120 0.1 2.5 0.9 5.9 0.5 0.2 
T7-13 0.01 68 7.6 66 0.2 2 0.5 7.6 0.5 0.2 
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T7-14 0.08 74 5.3 52 0.1 2 0.7 7.4 0.5 0.2 
T7-15 0.19 68 4.7 99 0.2 2.8 0.6 5.7 0.5 0.2 
T7-16 1.06 27 130 240 1.5 2 0.6 14.3 0.6 0.2 
T7-17 0.1 27 48 110 0.4 2.2 0.8 12.6 0.5 0.2 
T7-18 0.08 30 23 88 0.1 2.2 1.5 8.8 0.5 0.2 
T7-19 0.06 19 38 66 0.2 2.7 2.2 14.1 0.5 0.2 
T7-20 0.06 21 50 45 0.1 2 0.9 18.6 0.6 0.2 
T7-21 0.1 29 27 50 0.1 2 1.8 9.1 0.5 0.2 
T7-22 0.07 80 21 110 0.1 2 1.1 3.8 0.5 0.2 
T7-23 0.46 25 3.7 30 0.1 2 1.1 3.8 0.5 0.2 
T7-24 0.24 27 3.7 30 0.2 2 0.5 5.5 0.5 0.2 
T7-25 0.16 64 5.6 42 0.1 2 0.5 9.3 0.5 0.2 
T7-26 0.08 32 6 52 0.1 2 0.6 9.5 0.5 0.2 
T7-27 0.06 64 17 140 0.1 2.1 0.7 13.3 0.7 0.2 
T7-28 0.07 60 52 120 0.1 2 0.9 14.3 0.8 0.2 
T7-29 0.09 36 10 110 0.1 2 0.9 14 0.6 0.2 
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 ?�� ���� �+%�
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�W/VV 
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T8-1 0.15 50 6.8 62 0.1 2 1.3 8.1 0.5 0.2 
T8-2 0.05 60 8 86 0.1 2.2 0.5 10 0.7 0.2 
T8-3 0.06 50 8.6 70 0.1 2 0.8 6.3 0.5 0.2 
T8-4 0.06 53 7 92 0.1 2.4 0.8 3.9 0.5 0.2 
T8-5 0.18 53 7 64 0.1 2 1 6.3 0.9 0.2 
T8-6 1.57 47 9.1 90 7.9 2 4.6 4.5 0.5 0.2 
T8-7 2.91 38 9.6 56 9.1 2 1.5 7.4 0.5 0.2 
T8-8 0.25 44 4.5 68 0.2 2 3.4 2.2 0.5 0.2 
T8-9 0.16 46 11 70 0.3 2 5.9 3.9 0.7 0.2 
T8-10 1 28 6.5 45 0.9 2 6.6 3.4 0.6 0.2 
T8-11 1.63 24 11 61 2.6 2.3 3.7 11.2 0.7 0.2 
T8-12 0.06 25 10 30 1.3 2.1 4.2 6.9 0.5 0.2 
T8-13 0.01 28 10.5 30 0.1 2.3 1.7 4.5 0.6 0.2 
T8-14 0.05 30 5.4 30 0.2 2 0.5 3.1 0.5 0.2 
T8-15 0.01 28 4.6 30 0.2 2 1.9 4.5 0.7 0.2 
T8-16 0.05 34 6 30 0.2 3.1 3 6.3 0.6 0.2 
T8-17 0.05 32 12 30 0.2 2.4 0.6 5.5 0.5 0.2 
T8-18 0.04 28 6.8 30 0.2 2.2 2.9 5.1 0.5 0.2 
T8-19 0.05 22 7.4 30 0.1 2 2.2 7.5 0.6 0.2 
T8-20 0.03 24 10 56 0.1 3.2 5.1 6.9 0.9 0.2 
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3 ���<� A/�1R��YW/W   I�1�� ��UCF� A
`��
� ���<� 8 A1�� [�Z
  ?�� ���� �+%�
$ 8zu/w P �+�xY/V  A1 �� [�Z�(�� ��.  �C���1 A/� �� H
-%�� ���<� A/�+C
�zV  

A1 �� [�Z�+
�$8�$ KF� �� 2����P �(�� ��. 	��8 �� �
!��"d  )�( )��8" �/� ?8�@ �� �G�-3
;%�.A
-B , �
Z ��� � ?�8�+-/� �, �/� �� ���� � )�� U� �� �
!��"} ;%� )�( )��8" ��<� ��.  
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T9-1 0.04 80 6 94 0.3 2.1 1.5 28.6 0.9 0.2 
T9-2 0.03 59 7.5 92 0.7 3 2.5 27.5 0.9 0.2 
T9-3 0.04 65 7.2 88 0.2 2.6 1.6 10.4 0.5 0.2 
T9-4 0.13 37 6.5 65 0.5 2.3 4.4 18.1 0.7 0.2 
T9-5 0.01 76 8 80 0.2 2.9 2.6 7.5 0.7 0.2 
T9-6 0.05 78 6.6 56 0.6 2 2.8 5.7 0.6 0.2 
T9-7 0.04 74 6.2 110 0.8 2.4 1.6 18.3 0.8 0.2 

T9-8 0.04 62 9.2 96 0.3 2.6 3.6 9 0.7 0.2 
T9-9 0.01 76 6.6 88 0.2 2.7 3.2 6.3 0.6 0.2 
T9-10 0.04 64 3.8 45 0.4 2 1.1 4.8 0.6 0.2 
T9-11 0.03 59 5.5 38 0.2 2.3 3.2 11.6 0.8 0.2 
T9-12 0.05 31 6.6 48 0.2 2.3 7.2 5.7 0.6 0.2 
T9-13 0.09 36 7.4 100 2 2.8 7.7 13.9 0.7 0.2 
T9-14 0.05 35 4.6 62 0.3 2.3 7.7 8.7 0.5 0.2 
T9-15 0.11 30 6.5 78 0.7 2.6 5.6 6.9 0.5 0.2 
T9-16 0.06 62 7.4 88 0.7 2.4 8.6 31.6 0.9 0.2 
T9-17 0.52 26 40 92 3.2 2.3 14 32.2 0.9 0.2 
T9-18 2.33 21 20 31 7.5 2.6 7.6 17.5 0.6 0.2 
T9-19 1.92 28 23 100 7.5 2.8 5.3 41 0.9 0.2 
T9-20 1.27 18 17 48 3.2 2.4 3.8 22.2 0.8 0.2 
T9-21 0.05 23 19 56 1.7 3.3 5.7 15.7 0.5 0.2 
T9-22 0.04 19 17 65 2.3 2.8 7 30.8 0.8 0.2 
T9-23 0.05 18 12 53 1.7 2.4 6.4 23.4 0.8 0.2 
T9-24 0.07 45 5.8 33 1.1 2 3.8 18.6 0.7 0.2 
T9-25 0.04 14 8.9 36 1.9 2.6 5.7 10.4 0.5 0.2 
T9-26 0.03 21 7.6 34 1.2 2.1 13 13.9 0.6 0.2 
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� �C���1 A/�Vuz [�Z
�(�� �� A1 �� ;%� ��/p�" )�+!" KF� �� 2���� �'. 	��8 �� �
!��"d  )��8" �/� ?8�@ �� �G�-3

;%� )�(.A
-B , �
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CNT10-1 0.01 20 7.1 42 0.1 2.1 3 23.9 0.7 0.2 
CNT10-2 0.13 26 7.8 45 0.2 2.3 11.5 33.6 0.8 0.2 
CNT10-3 0.05 21 6.6 53 0.2 2.8 3 38.1 0.7 0.2 
CNT10-4 0.01 27 5.8 48 0.2 2.8 1 23.1 0.7 0.2 
CNT10-5 0.01 27 8 64 0.1 2.4 2.8 32.8 0.7 0.2 
CNT10-6 0.01 27 7.2 68 0.1 2.7 2.9 32.6 0.8 0.2 
CNT10-7 0.01 24 7.8 72 0.1 3.3 2.6 21.6 0.5 0.2 
CNT10-8 0.01 17 8.8 34 0.1 2.4 1.8 19.2 0.5 0.2 
CNT10-9 0.07 16 8.8 36 0.2 2.5 4.6 36.9 0.7 0.2 
CNT10-10 0.01 17 7.4 30 0.1 2.4 3.4 27.2 0.5 0.2 
CNT10-11 0.01 30 9.2 49 0.1 2.8 4.8 39.2 0.6 0.2 
CNT10-12 0.01 18 7.8 34 0.4 2.6 4.6 54.1 0.7 0.2 
CNT10-13 0.05 44 6.6 52 0.1 2.1 6.3 134 0.9 0.2 
CNT10-14 0.01 20 6.6 38 0.2 2.6 6.6 117 0.7 0.2 
CNT10-15 0.05 36 5.8 60 0.3 2.3 7.7 154 1.4 0.2 
CNT10-16 0.03 25 9.6 48 0.8 2.3 2 53.1 0.6 0.2 
CNT10-17 0.01 24 12 48 1.9 2.8 6.6 57.5 0.7 0.2 
CNT10-18 0.07 20 7.4 53 1.1 2.9 14 24.3 0.6 0.2 
CNT10-19 0.07 19 10 62 1.6 2.5 48 52.3 0.9 0.2 
CNT10-20 0.16 18 9 64 2.2 2.2 46 40.9 1 0.2 
CNT10-21 0.04 22 5.6 60 0.4 2.9 17 15.8 0.5 0.2 
CNT10-22 0.91 32 18 56 1.4 2.4 14 51.8 1.1 0.2 
CNT10-23 1.72 20 11 45 2 2.9 1.6 52.6 0.8 0.2 
CNT10-24 1.93 16 8.8 60 2.2 2.4 21 119 1.4 0.2 
CNT10-25 1.6 14 14 48 2.3 2.8 6.2 17.5 0.6 0.2 
CNT10-26 11.2 23 31 30 23.4 2.2 5.8 25.7 0.7 0.2 
CNT10-27 0.06 15 7.7 43 0.3 3 3.4 38.1 0.6 0.2 
CNT10-28 0.19 17 7.4 76 0.2 2.8 2.9 52.9 0.5 0.2 
CNT10-29 0.19 17 7.4 76 0.2 2.8 2.9 52.9 0.5 0.2 
CNT10-30 0.09 57 10 170 0.2 3 2.7 33.5 0.8 0.2 
CNT10-31 0.03 42 8.8 120 0.2 2.8 1.6 4.3 0.6 0.2 
CNT10-32 0.03 44 8.6 115 0.1 3.4 1.7 8.3 0.7 0.2 
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T11-1 1.25 38 30 110 3.8 2.2 8.7 38.6 0.9 0.2 
T11-2 1.99 33 24 96 8.5 2 11 17.5 0.5 0.2 
T11-3 1.87 18 13 48 5.6 2 7.9 18.5 0.6 0.2 
T11-4 1.1 41 13 120 2 2 4.9 23.3 0.6 0.2 
T11-5 0.06 25 5.8 43 0.2 2 1.6 14.6 0.5 0.2 
T11-6 0.15 23 2.8 66 0.2 2 1 16.2 0.5 0.2 
T11-7 0.68 28 7.6 52 0.2 2.3 1.9 15.2 0.6 0.2 
T11-8 0.06 38 7.3 85 0.2 2.7 2.3 16.9 0.6 0.2 
T11-9 0.09 38 9.8 60 0.2 2.7 1.9 14.6 0.5 0.2 
T11-10 0.06 32 13 86 0.4 2 2.1 21.5 0.6 0.2 
T11-11 0.16 69 30 115 0.5 3.2 2.9 22.6 1 0.2 
T11-12 0.06 69 28 81 0.3 3.4 2.4 19.8 0.8 0.2 
T11-13 0.06 38 14 110 0.3 3.2 3.6 41.5 0.6 0.2 
T11-14 0.06 60 7.8 120 0.3 2 1.4 41.9 0.7 0.2 
T11-15 0.1 32 11 88 0.6 2 2.7 36.9 0.9 0.2 
T11-16 0.1 60 15 110 0.5 2.1 2.2 101 1.1 0.2 
T11-17 0.11 27 15 81 1.2 2.4 5 45.8 0.8 0.2 
T11-18 4.08 24 29 70 17.5 2 14 60.3 1 0.2 
T11-19 3.11 32 28 120 16.6 2 7 82.6 1.1 0.2 
T11-20 0.09 20 15 90 2.4 2 4 52.9 0.7 0.2 
T11-21 5.06 23 12 81 8.5 2 11 46.6 0.8 0.2 
T11-22 3.07 48 15 96 17 4 1.3 45.9 1.1 0.2 
T11-23 5.5 45 80 130 21.8 2 5.7 36.3 0.7 0.2 
T11-24 2.56 21 13 30 6.3 2 7.9 23.8 0.5 0.2 
T11-25 0.67 24 6.6 85 1.8 2.2 4.3 19.8 0.6 0.2 
T11-26 1.38 24 14 56 6.6 2 5 40.3 0.7 0.2 
T11-27 0.03 30 11 190 0.2 2.4 1.6 3.8 0.6 0.2 
T11-28 0.03 29 12 120 0.1 2 1.1 3.2 0.8 0.2 
T11-29 0.04 29 36 130 0.1 2.2 2.1 3.2 0.7 0.2 
T11-30 0.01 30 11 86 0.2 2.6 1.4 3.4 0.8 0.2 
T11-31 0.07 45 7 80 0.2 3.4 0.7 5.5 1 0.2 
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+��% (������'�	 sg�8 �u/w �(�� �� .�Q��+�.����1WW   ��� �
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3 ���<� A/�1R��uw/W  8 I�1�� ��UCF� A
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� ���<� 8 A1�� [�Z
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$u/y    P �+��/x�(�� �� A1 �� [�Z.
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� �C���1 A/� �� HVwv  [�Z
�(�� �� A1 ��. 	��8 �� �
!��"d ;%� )�( )��8" �/� ?8�@ �� �G�-3.A
-B ,  )�� U� �� �
!��"

�
Z ��� � ?�8�+-/� �, �/� �� ���� �} ;%� )�( )��8" ��<� ��.  
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T12-1 0.66 30 9.8 34 1.3 2.3 1.5 24.8 0.6 0.2 
T12-2 2.57 23 27 60 8 2 4.7 14.6 0.5 0.2 
T12-3 0.11 33 5.8 58 0.5 2.3 1.1 51.4 0.6 0.2 
T12-4 0.06 52 6.6 79 2.7 2.8 2 55 0.6 0.2 
T12-5 0.04 49 5.6 70 0.6 2.2 1.4 38.3 0.6 0.2 
T12-6 0.07 24 9.1 46 0.8 2 4.9 23.3 0.5 0.2 
T12-7 0.06 38 9.6 66 0.8 2.1 2.8 66.3 0.53 0.2 

T12-8 0.07 26 13 68 0.6 2 5.6 97.3 0.7 0.2 
T12-9 0.05 33 7.6 100 1.3 2.8 3.4 119 0.5 0.2 
T12-10 0.06 29 11 130 0.8 2 3.3 46.6 0.6 0.2 
T12-11 0.96 52 8.4 79 0.5 2.2 2.2 100 0.8 0.2 
T12-12 0.96 47 15 66 5.6 3.1 1.8 108 0.9 0.2 
T12-13 1 13 7.6 30 4.7 2 1.3 40.7 0.6 0.2 
T12-14 1.22 22 8.2 30 4.9 2.1 1.8 57.4 0.7 0.2 
T12-15 1.49 33 12 120 2.7 2.8 2.2 176 0.7 0.2 
T12-16 0.55 26 20 150 2.2 2 4.4 81.7 0.6 0.2 
T12-17 0.14 27 21 130 0.4 3.2 2.3 37.5 0.6 0.2 
T12-18 0.06 28 13 81 0.2 2.8 2.5 40.9 0.8 0.2 
T12-19 0.1 28 29 140 0.4 2 2.3 47.1 0.8 0.2 
T12-20 0.06 36 15 140 0.5 2.1 2.5 71.5 1 0.2 
T12-21 0.1 27 12 130 0.3 2.6 2.8 54.6 0.8 0.2 
T12-22 0.11 26 14 88 0.3 2.2 4.6 59.6 0.8 0.2 
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	��8 ��d ;%� )�( )��8" �/� ?8�@ �� �G�-3.A
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!��"
�
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T13-1 0.04 44 430 90 1.6 4 4 31.8 1.2 0.2 

T13-2 0.05 24 170 56 0.3 2 8.8 7.6 1.1 0.2 

T13-3 0.09 22 68 53 0.4 2 5.6 9.1 0.5 0.2 

T13-4 0.08 18 150 44 0.5 2 6 16.6 0.8 0.2 

T13-5 0.06 43 220 82 0.9 4.2 1.4 20.7 1 0.2 

T13-6 0.06 23 80 55 1.4 2 6.7 17.1 0.9 0.2 

T13-7 0.11 42 210 60 1.7 2.6 12 14.1 0.8 0.2 

T13-8 0.03 22 20 45 2.4 2 7 6.1 0.5 0.2 

T13-9 0.05 13 6.5 30 0.2 2 12 5.1 0.5 0.2 

T13-10 0.1 28 78 30 0.7 2.3 1.5 7.8 0.5 0.2 

T13-11 0.05 23 15 30 0.6 2.1 4.6 2.5 0.5 0.2 

T13-12 0.08 24 91 31 0.7 2.9 4.6 11.6 0.9 0.2 

T13-13 0.01 20 26 30 0.4 2.3 8.4 8.6 1 0.2 

T13-14 0.05 28 38 30 0.4 2.4 1.2 8.1 0.5 0.2 

T13-15 0.03 35 200 86 0.4 2.5 5.6 14.1 1.2 0.2 
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CNT14-1 0.06 50 16 31 1.3 3.6 1.3 51.8 1.6 0.2 
CNT14-2 0.16 30 12 42 1.3 3 1.3 104 3 0.2 
CNT14-3 0.37 33 12 30 4.2 3 2.4 396 7.4 0.2 
CNT14-4 0.08 28 13 30 0.3 2.8 1 130 3.2 0.2 
CNT14-5 0.19 23 16 35 0.7 2.6 4 67.8 2 0.2 
CNT14-6 0.13 22 19 45 0.4 3 5 59.6 3.3 0.2 
CNT14-7 0.05 23 14 30 0.4 2.8 3.5 75.8 2.8 0.2 
CNT14-8 0.06 22 11 30 0.2 3.6 2.8 151 5.9 0.2 
CNT14-9 0.05 19 12 34 0.3 2.4 6.8 53.1 3.2 0.2 
CNT14-10 0.06 16 7 30 0.2 2.7 4.2 88.1 5.1 0.2 
CNT14-11 1.79 12 25 30 0.1 2 6.6 18.1 2.7 0.2 
CNT14-12 0.48 12 23 30 0.2 2.1 11 108 4.9 0.2 
CNT14-13 0.16 12 75 30 0.1 2.4 2.5 34.4 2.8 0.2 
CNT14-14 11.95 13 220 30 1.1 2 11 24.6 1.3 0.2 
CNT14-15 0.94 18 53 30 0.2 2.4 2 27 1.3 0.2 
CNT14-16 0.38 9.8 15 30 0.2 2 7.2 33.1 0.9 0.2 
CNT14-17 0.07 10 98 92 0.9 2.1 0.9 19.2 0.5 0.2 
CNT14-18 0.07 8.2 11 35 0.1 2.1 6.8 19.1 0.8 0.2 
CNT14-19 0.11 13 12 30 0.1 2 7.2 46.1 1.6 0.2 
CNT14-20 0.07 28 34 30 0.1 2 2 47.8 1.4 0.2 
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$w/�   P �+�Vv/x �(�� �� A1 �� [�Z.
�  �C���1 A/� �� H
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T15-1 0.06 27 27 86 0.3 3.6 4.5 7.6 0.6 0.2 
T15-2 0.01 29 8 64 0.2 2.8 0.6 1.8 0.5 0.2 
T15-3 0.04 26 8 60 0.2 2.8 0.5 10.8 0.8 0.2 
T15-4 0.06 34 9.8 83 0.2 3.5 0.7 13.7 0.5 0.2 
T15-5 0.05 48 11 86 0.8 3.1 1 10.4 0.5 0.2 
T15-6 0.17 50 56 50 1.6 2 1.1 17.8 0.5 0.2 
T15-7 0.15 29 34 42 1.2 3.3 9.3 36.6 0.7 0.2 
T15-8 0.66 76 27 110 1.3 3 1.2 31.5 0.7 0.2 
T15-9 0.06 24 17 94 1.5 3.8 4.2 38.6 0.8 0.2 
T15-10 0.05 67 12 74 1.3 2.5 0.7 13.7 0.5 0.2 
T15-11 0.05 50 13 150 2.3 3.5 0.9 18.9 0.5 0.2 
T15-12 0.08 24 25 140 0.5 3.6 2.6 24.6 0.8 0.2 
T15-13 0.11 25 21 120 0.6 3.8 2.1 24.4 1 0.2 
T15-14 0.07 52 32 76 1.6 3.2 1 30.4 1.6 0.2 
T15-15 0.05 33 53 30 0.3 2 1.9 8.5 0.5 0.2 
T15-16 0.12 21 25 65 0.9 3.2 4.7 47.6 1 0.2 
T15-17 0.05 14 14 30 1.1 2 5.8 31.1 0.8 0.2 
T15-18 0.06 12 4.8 30 0.2 2 8.1 14.1 0.8 0.2 
T15-19 0.2 16 11 30 3.6 2 8.8 38.6 0.9 0.2 
T15-20 0.38 16 6.5 35 3.5 2 11 34.1 0.9 0.2 
T15-21 0.18 19 5.7 30 2.2 2.5 0.7 16 0.5 0.2 
T15-22 0.21 20 4.8 30 0.8 2.3 2.6 32.9 1.5 0.2 
T15-23 0.13 33 4.5 30 0.5 2 2.8 85.1 2.6 0.2 
T15-24 0.06 43 5.6 45 0.3 2.7 1.6 76.8 2.6 0.2 
T15-25 0.08 29 6.3 30 0.6 3.6 1.6 33.7 2.4 0.2 
T15-26 0.07 29 5.8 30 0.3 3 0.9 114 2.2 0.2 
T15-27 0.23 36 12 30 0.3 3.5 2.3 113 1.8 0.2 
T15-28 0.21 43 5.3 30 0.2 2.1 1.2 101 2 0.2 
T15-29 0.1 24 11 40 0.2 3.2 5.2 25.1 1.3 0.2 
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T16-1 0.07 82 24 98 1.4 2.3 0.9 48.9 1.1 0.2 
T16-2 0.08 24 15 82 1 2.6 2.5 18.1 1.6 0.2 
T16-3 0.01 47 9.8 65 0.6 2.8 0.7 4.1 0.9 0.2 
T16-4 0.06 30 15 88 1.4 3.3 2.3 37.1 1.2 0.2 
T16-5 0.07 26 9.4 60 0.9 3 2.3 23.6 1.1 0.2 
T16-6 0.64 50 13 56 3.1 2.8 1.3 50.7 1.3 0.2 
T16-7 0.3 24 9.9 30 4.1 2.4 6 8.6 0.8 0.2 
T16-8 0.17 54 8.2 46 5.8 3.5 1.9 20 0.9 0.2 
T16-9 0.1 18 6 35 0.2 2.4 3.4 24.1 0.8 0.2 
T16-10 0.07 23 11 42 0.8 3 3.2 47.6 3.9 0.2 
T16-11 0.09 25 22 32 0.3 2.4 5.2 10.6 3 0.2 
T16-12 0.07 24 9.2 32 0.9 2.3 2.3 22.6 0.8 0.2 
T16-13 0.09 42 22 30 1.3 2.4 1.1 37.8 1.1 0.2 
T16-14 0.05 56 9.8 30 0.3 2 1.5 54.4 1.5 0.2 
T16-15 0.14 18 15 48 2.1 2.3 6.4 26.1 1.6 0.2 
T16-16 0.1 40 11 31 0.9 2.4 1.7 51.5 1.1 0.2 
T16-17 0.13 42 15 30 0.9 2.4 0.9 46.2 0.9 0.2 
T16-18 0.34 45 12 50 0.2 2.1 1.9 46.6 2.6 0.2 
T16-19 0.07 32 11 68 0.5 2.1 0.9 21.8 1 0.2 
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T17-1 0.33* 6.14 0.08 25.0 0.55 0.20 60.0 0.91 < 
1.0 

8 11 1.13 137 16 

T17-2 3.20* 7.11 0.06 18.0 0.37 0.56 25.0 8.50* 1.00 18 5 1.61 82 9 

T17-3 0.34* 6.17 0.06 23.0 0.5 0.25 66.0 2.10* 1.00 16 43 2.10 76 12 

T17-4 1.30* 15.0 0.05 30.0 0.75 1.20 1000* 2.10* 1.20 42 50 2.76 241 23 

T17-5 0.28* 10.2 0.05 147 1.34 0.15 485* 0.51 1.00 55 44 3.37 87 273 

T17-6 0.35* 5.22 0.10 53.0 0.74 0.20 60.0 0.33 1.00 26 19 1.78 51 96   
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T18-1 4.60* 2.93 <0.05 18.0 0.47 0.25 310* 11.0* 
< 

1.00 41 37 1.58 35 30 

T18-2 1.50* 3.62 0.05 8.00 0.30 0.50 190 15.0* 1.00 24 27 1.21 42 31 

T18-3 3.60* 4.19 0.09 18.5 0.69 1.00 95.0 20.0* 1.00 24 16 1.28 34 46 

T18-4 1.40* 4.85 <0.05 92.0 0.64 0.20 30.0 12.5* 1.00 11 8 2.60 42 160 

T18-5 2.33* 4.75 0.07 9.50 0.38 0.35 200 11.5* 1.00 31 18 1.82 55 47 

T18-6 0.55* 4.71 0.05 21.0 0.90 0.45 140 5.50* 1.00 32 27 3.88 38 143 

T18-7 1.60* 5.69 <0.05 10.0 0.80 0.35 200 5.80* 1.10 30 25 2.21 44 77 

T18-8 0.34* 4.75 0.05 31.0 1.48 0.20 70.0 7.80* 1.60 24 9 3.55 40 226 

T18-9 3.60* 5.41 0.05 17.0 0.84 0.70 95.0 17.0* 1.10 22 10 2.16 36 51 

T18-10 4.30* 5.88 0.10 5.50 0.35 0.95 200 10.0* 1.00 20 13 1.18 40 51 

T18-11 2.30* 4.37 <0.05 8.00 0.75 0.40 88.0 12.0* 1.60 25 10 1.37 64 71 

T18-12 0.88* 7.02 0.05 23.5 0.64 0.50 58.0 2.40 1.30 22 9 2.10 39 65 

T18-13 0.99* 27.4 <0.05 140 1.00 0.75 58.0 1.20 1.50 28 13 6.54 36 181 

T18-14 0.13 7.71 <0.05 60.0 0.67 0.35 33.0 0.48 1.10 20 8 3.36 40 61 



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

٩١       

 ا����ف –�
�و�
 ا����ف �����  

T18-15 0.18 8.34 0.05 44.0 0.51 0.35 70.0 0.49 1.00 19 4 2.25 89 62 

T18-16 0.56* 31.6 <0.05 19.5 0.39 0.25 30.0 1.70 1.00 16 5 1.68 42 74 

T18-17 1.10* 19.2 <0.05 14.0 0.41 0.25 20.0 2.30 1.00 10 7 1.75 50 43 

T18-18 2.50* 6.45 <0.05 16.5 0.89 0.30 15.0 5.50* 1.00 21 9 1.44 44 43 

T18-19 3.40* 8.24 0.06 14.0 0.52 0.30 12.0 6.10* 1.00 42 4 1.29 49 44 

T18-20 0.78* 6.45 <0.05 13.5 0.49 0.25 180 4.50* 
< 

1.00 58 17 1.17 39 40 

T18-21 0.32* 4.75 <0.05 43.5 0.58 0.20 200 2.10 1.20 20 28 3.55 45 118 

T18-22 0.27* 5.13 <0.05 79.0 1.27 0.30 260 1.50 1.60 23 49 4.40 42 115 

T18-23 0.13 8.69 <0.05 37.5 0.60 0.30 100 1.70 1.20 64 77 3.39 51 55 

T18-24 0.42* 5.03 <0.05 24.5 0.89 0.35 58.0 4.00* 1.60 25 20 2.56 50 29 

T18-25 0.70* 5.22 0.07 20.5 0.66 0.30 25.0 2.50* < 
1.00 25 5 1.56 25 33 

T18-26 0.23* 8.65 <0.05 19.5 0.62 0.40 150 2.00* 1.00 60 38 2.03 64 83 

T18-27 0.31* 5.13 <0.05 45.0 0.90 0.25 130 2.00* 1.10 46 33 2.52 59 50 

T18-28 2.40* 94.5 0.05 22.5 0.58 1.85 580* 2.40* 1.40 197 94 2.02 81 85 

T18-29 0.82* 2.93 <0.05 36.0 0.65 0.25 290* 6.40* 1.20 112 37 2.13 58 131 

T18-30 11.2* 6.45 0.06 31.0 0.34 0.60 155 32.0* 1.00 93 26 1.91 75 121 

T18-31 2.10* 3.93 <0.05 35.0 0.49 0.25 65.0 3.00* 1.20 49 32 2.59 36 238 

T18-32 1.10* 3.56 <0.05 41.5 0.84 0.15 36.0 1.80 1.00 37 28 2.75 57 293 

T18-33 2.60* 6.42 0.05 63.0 0.60 0.15 44.0 3.00* 1.10 45 30 2.77 70 245 
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T19-1 1.68* 5.13 <0.05 48.5 0.70 0.55 33.0 4.40* 1.00 22 10 2.60 50 188 

T19-2 3.40* 4.94 0.08 19.5 0.58 0.85 15.0 0.92 1.10 21 5 1.96 47 67 

T19-3 0.51* 3.05 0.05 21.0 0.57 0.35 32.0 0.54 1.00 50 50 3.59 558 234 

T19-4 0.49* 4.81 <0.05 22.0 0.70 0.35 8.00 2.00* 
< 

1.00 13 27 2.38 164 52 

T19-5 0.81* 3.30 <0.05 29.0 0.77 0.30 10.0 6.10* 1.00 27 17 2.34 51 101 

T19-6 0.50* 3.93 <0.05 11.0 1.00 0.20 20.0 8.50* 1.00 20 35 2.99 60 78 

T19-7 0.55* 3.52 <0.05 24.5 1.00 0.20 20.0 2.70 1.00 31 18 1.73 65 131 

T19-8 1.80* 1.31 0.08 9.10 0.72 0.25 30.0 15.0* 1.00 32 99 1.58 507 80 

T19-9 2.70* 1.28 <0.05 11.5 0.28 0.10 70.0 15.0* < 
1.00 36 80 1.36 196 70 

T19-10 1.84* 2.84 <0.05 12.5 0.53 0.15 48.0 16.0* < 
1.00 

21 213 0.96 144 59 

T19-11 13.7* 5.00 <0.05 30.0 0.91 0.40 110 55.0* < 
1.00 28 66 1.95 166 37 

T19-12 3.50* 1.62 0.08 15.5 0.34 0.27 110 12.0* < 
1.00 

28 108 1.65 317 60 

T19-13 0.37* 5.61 0.10 13.5 0.34 0.58 60.0 2.70* < 
1.00 21 21 1.37 184 70 

T19-14 0.54* 3.10 0.08 23.5 0.57 3.50 30.0 6.20* 1.00 27 17 1.57 56 50 

T19-15 1.60* 6.04 0.06 21.0 0.59 0.50 170 5.10* 
< 

1.00 37 215 2.04 173 36 

T19-16 2.10* 6.76 0.10 80.0 0.95 0.40 600* 9.40* < 
1.00 

77 303 4.40 344 208 

T19-17 11.8* 4.12 0.08 40.0 0.93 0.68 800* 27.0* 
< 

1.00 67 487 2.87 932 91 

T19-18 11.0* 4.94 0.16 33.5 0.63 0.60 800* 32.0* < 
1.00 

89 549 2.57 421 102 

T19-19 1.70* 4.24 0.16 39.5 1.10 1.40 460* 26.0* 
< 

1.00 179 526 3.04 921 147 

T19-20 2.70* 3.29 0.14 22.5 0.80 0.15 145 15.5* < 
1.00 

19 187 1.39 627 77 
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T20-1 0.082 3.86 0.08 27.5 0.84 0.20 26.0 0.42 < 
1.00 16 25 1.76 49 50 

T20-2 1.90* 14.5 0.08 90.0 2.80 0.15 30.0 1.30 < 
1.00 

17 26 2.26 122 53 

T20-3 0.12 6.95 0.12 190 4.00 0.35 32.0 1.94 1.00 37 58 3.76 119 190 

T20-4 0.12 2.16 0.08 9.50 0.41 0.12 10.0 0.30 < 
1.00 

12 21 1.25 84 67 

T20-5 1.05* 34.9 0.12 9.00 0.70 1.85 15.0 4.00* 
< 

1.00 11 16 1.00 88 66 

T20-6 1.50* 1.16 0.14 3.50 0.40 0.10 5.00 3.60* < 
1.00 

10 13 1.18 199 21 

T20-7 2.60* 1.24 0.08 7.00 0.35 <0.10 10.0 4.10* 1.00 11 29 1.41 398 16 

T20-8 27.6* 1.51 0.14 7.00 0.40 <0.10 5.00 27.0* < 
1.00 12 29 1.61 374 12 

T20-9 9.30* 2.65 0.14 3.00 0.27 <0.10 5.00 12.0* 
< 

1.00 4 13 0.73 208 7 
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T21-1 0.18 2.80 0.12 145 1.80 0.10 13.0 0.16 1.40 36 39 4.54 147 669 

T21-2 0.46* 3.20 0.14 195 2.00 <0.10 10.0 2.30 1.20 31 45 4.17 92 723 

T21-3 0.15 1.47 <0.05 45.0 0.90 0.15 10.0 0.11 1.40 43 46 4.71 150 636 

T21-4 0.27* 2.08 <0.05 25.5 0.85 0.10 10.0 0.12 
< 

1.00 12 13 1.74 66 228 

T21-5 1.16* 2.23 <0.05 5.00 0.31 <0.10 25.0 0.10 1.00 5 7 0.57 44 33 

T21-6 0.10 2.31 <0.05 64.0 1.00 0.10 34.0 0.10 
< 

1.00 25 16 1.84 77 169 
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T22-1 0.13 3.10 0.06 22.0 2.00 0.10 30.0 1.50 1.00 48 29 3.59 68 693 

T22-2 0.16 2.12 0.05 180 1.70 <0.10 30.0 0.57 
< 

1.00 24 24 3.33 48 406 

T22-3 0.21 3.99 0.06 44.0 1.30 <0.10 55.0 1.80 < 
1.00 

22 74 3.52 70 161 

T22-4 0.15 4.37 0.08 360 2.90 0.10 10.0 1.70 
< 

1.00 35 17 3.48 44 623 
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T23-1 0.024 1.77 <0.05 2.00 0.46 <0.10 5.00 0.06 1.00 11 14 2.40 23 369 

T23-2 0.045 2.54 0.14 46.5 1.80 <0.10 146 3.30* 1.20 130 117 3.38 47 305 

T23-3 0.11 1.85 0.06 52.0 1.70 <0.10 48.0 1.78 1.00 102 110 3.00 44 185 

T23-4 0.22 1.85 <0.05 17.5 0.62 <0.10 12.0 0.24 1.10 24 18 4.35 30 293 

T23-5 0.049 1.95 0.10 29.0 1.00 0.10 40.0 0.19 1.10 26 38 5.01 39 289 

T23-6 0.15 2.54 0.08 37.0 1.20 0.10 50.0 0.22 1.00 25 75 4.51 54 376 

T23-7 0.19 1.20 0.10 21.0 0.59 <0.10 65.0 0.48 1.20 23 28 3.24 46 260 

T23-8 0.15 1.70 0.06 29.0 0.58 0.10 35.0 0.20 1.10 16 30 3.08 68 309   
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T24-1 0.031 2.59 0.06 22.5 0.43 0.10 5.00 0.11 1.10 34 63 4.75 235 422 

T24-2 1.41* 2.84 0.08 47.5 1.90 <0.10 35.0 6.30* 1.00 19 94 2.83 472 63 

T24-3 0.55* 3.99 0.08 14.5 0.57 0.10 8.00 0.23 1.00 28 41 3.99 311 67 

T24-4 0.17 4.25 0.06 16.5 0.73 0.10 46.0 0.34 1.00 31 106 4.42 370 78 

T24-5 0.67* 1.81 0.05 4.00 0.67 0.10 45.0 0.61 1.00 13 40 3.92 122 101 

T24-6 2.41* 2.84 0.06 19.5 1.00 <0.10 8.00 3.90* 1.00 8 21 3.26 81 135 

T24-7 2.15* 3.22 0.06 2.50 0.57 0.10 10.0 1.65 1.00 8 21 3.12 149 64 

T24-8 2.06* 3.08 0.06 2.50 0.42 <0.10 7.00 2.30 < 
1.00 8 18 2.51 138 136 

T24-9 1.51* 2.10 0.06 3.50 0.41 <0.10 7.00 1.61 1.20 34 174 4.68 893 269 

T24-10 4.80* 1.14 0.07 5.50 1.50 0.10 5.00 2.90* 1.00 30 80 1.44 462 34 

T24-11 1.42* 1.43 0.10 22.5 0.71 <0.10 20.0 1.60 1.30 10 128 1.14 1647 59 

T24-12 0.88* 1.76 0.12 81.0 2.3 <0.10 18.0 1.70 1.10 21 141 3.87 274 139 

T24-13 0.79* 3.41 0.06 14.5 0.61 <0.10 5.00 0.91 1.60 27 118 4.42 499 86 

T24-14 0.42* 2.73 0.06 7.00 0.76 <0.10 7.00 0.45 < 
1.00 

12 37 1.97 280 58 

T24-15 0.14 2.66 <0.05 23.0 1.00 0.1 24.0 0.18 1.20 28 101 4.62 447 271 
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T25-1 0.99* 3.56 <0.05 45.0 1.30 <0.10 8.00 2.50* 1.20 41 60 6.79 53 516 

T25-2 5.30* 3.42 <0.05 42.0 1.00 <0.10 45.0 7.50* 
< 

1.00 12 37 1.37 76 140 

T25-3 2.60* 2.11 <0.05 11.5 0.70 <0.10 5.00 2.80* 1.00 7 8 0.71 144 63 

T25-4 8.90* 3.26 0.06 13.0 1.20 <0.10 52.0 9.00* 1.10 31 24 2.64 84 88 

T25-5 1.44* 3.63 0.09 71.0 0.78 0.1 15.0 4.70* 1.20 35 54 4.23 60 360   
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T26-1 1.28* 1.89 <0.05 23.0 0.65 <0.10 10.0 10.0* 1.20 30 16 2.97 68 155 

T26-2 0.14 3.21 0.07 56.0 0.70 <0.10 8.00 2.50* 1.30 24 28 3.70 93 167 

T26-3 1.30* 11.1 <0.05 20.0 0.60 <0.10 8.00 2.50* 1.00 10 10 1.58 216 127 

T26-4 0.73* 5.87 0.06 65.0 0.87 <0.10 8.00 2.50* 1.10 17 31 3.13 80 273 

T26-5 0.21 1.31 <0.05 42 0.57 0.1 5.00 0.22 < 
1.00 32 82 3.83 706 282 
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T27-1 0.40* 3.83 0.15 43.0 1.10 <0.10 74.0 3.60* 2.00 49 344 4.47 628 550 

T27-2 0.054 1.89 0.13 37.0 1.30 <0.10 58.0 3.30* 1.60 37 325 4.12 719 380 

T27-3 0.60* 3.49 0.06 6.50 0.45 <0.10 15.0 2.50* < 
1.00 

14 62 0.60 283 74 

T27-4 0.93* 1.72 <0.05 2.00 0.42 <0.10 22.0 15.5* 1.30 16 61 0.92 305 34 

T27-5 0.21 3.77 0.09 15.5 0.45 0.10 32.0 0.48 1.00 30 267 2.58 676 199 

T27-6 0.064 4.40 <0.05 17.5 0.42 <0.10 8.00 0.16 < 
1.00 

6 30 1.03 665 44 

T27-7 0.042 2.39 0.06 15.5 0.53 <0.10 65.0 0.25 1.50 17 147 2.72 678 225 
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T28-1 0.13 5.28 <0.05 54.0 1.80 <0.10 210 1.13 1.10 25 43 2.56 56 73 

T28-2 0.18 4.65 <0.05 61.0 1.60 <0.10 210 1.40 1.10 36 30 2.84 71 183 

T28-3 0.30* 4.46 0.07 36.5 1.30 0.10 300* 1.90 1.00 53 57 2.22 103 273 

T28-4 0.039 4.66 0.06 19.0 1.20 0.12 50.0 0.98 <1.00 22 30 2.00 70 50 



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٠٧       

 ا����ف –�
�و�
 ا����ف �����  

T28-5 0.037 3.63 <0.05 21.5 1.10 <0.10 30.0 0.35 
< 

1.00 27 42 2.16 81 35 

T28-6 0.15 7.46 <0.05 23.0 6.00 0.22 65.0 1.12 1.00 38 16 1.67 51 27 

T28-7 0.10 3.21 0.07 42.0 2.00 0.15 160 0.70 1.00 20 57 2.21 76 23 

T28-8 0.10 1.76 <0.05 5.00 0.85 0.14 25.0 0.22 1.00 48 242 5.97 1532 541 
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T29-1 3.60* 2.05 <0.05 1.00 0.45 <0.10 5.00 0.80 
< 

1.00 4 7 0.56 40 23 

T29-2 0.62* 3.24 <0.05 19.5 12.0 <0.10 40.0 0.75 < 
1.00 71 4 1.03 41 16 

T29-3 0.048 0.67 0.06 2.00 0.40 <0.10 5.00 0.07 
< 

1.00 7 2 0.62 66 13 
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T30-1 0.14 5.63 <0.05 53.5 2.00 0.10 220 1.29 1.60 59 354 6.22 745 423 

T30-2 0.46* 2.18 <0.05 6.00 0.58 <0.10 40.0 0.75 1.00 13 11 0.89 84 11 

T30-3 0.16 4.44 <0.05 10.5 1.50 <0.10 60.0 0.57 
< 

1.00 9 5 0.74 135 5 

T30-4 0.027 3.21 <0.05 22.0 0.90 <0.10 50.0 0.67 1.50 88 532 5.73 1599 630 
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%8 ��G� �Z� �� 2����  �, ��� �
�(��. ��8� �����N40W  �(�� �� . ; % ��  ��� � ;(���� �'SE  ; % ��8 �8�(NW  � 1�	

 )��' ��
$ . �{'��� ��
Z ��� � ?�8�+-/�VYx  D8�*+� �/�� ���'8 �p�!�+
! ��� �� �@�1 �� �+ 
+��%
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 )���  . ������ �����) ?���u/z   A
`��
� a 3 P�+�vz  �-U$8 �+ 
+��%zx �+ 
+��% ( ������'�	 sg�8
Vu/V  �(�� �� .�Q��+�.����1Y  )�( ;(���� �Q-% ��� �. �� ��
3 ���<� A/�1R��wzx 
�
� [�`

 ?�� ���� �+%�
$ 8 I�1�� ��UCF� A
`��
� ���<� 8 A1��Y  P �+�zzx 
�
� A1 �� [�`�(�� ��. A/�+C
�
 �C���1 A/� �� H
-%�� ���<�uw   �(�� �� A1 �� [�Z. 	��8 �� �
!��"d  )��8" �/� ?8�@ �� �G�-3

;%� )�(.A
-B , �
Z ��� � ?�8�+-/� �, �/� �� ���� � )�� U� �� �
!��"} ��<� �� ;%� )�( )��8".  
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o3
 (

%
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a 
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T31-1 0.42* 2.73 <0.05 57.0 1.40 <0.10 460* 5.30* 1.40 78 51 2.46 64 430 

T31-2 0.16 2.94 <0.05 33.0 0.82 <0.10 68.0 1.48 1.40 31 25 1.66 168 286 

T31-3 0.74* 1.66 <0.05 8.10 0.45 0.10 22.0 0.57 
< 

1.00 14 13 1.08 288 23 

  
� �� ��� �  ����	 
��
����:   

 D�>+F� ����'�� �C���1E 3140605   N  208073   ��,���8 ^	�� ��G� ��
�
% �Z��� �� 3
)�+!" �+/���" �`-%)�+
�$8�$ 8 ��/p�" (;%� )�(�*�. )�� ( ��� �V  ��G� �Z� �� 2����  )�
1

O�� 8 8��� �, ���_� �(�� �� ��% )���/� A
-B ,8 )��� ;/�
$ �/� 
3 �_P ����� �� ��zy  [�`
�
�
�(�� �� A1 ��.  . ��� �8 )�� (W  KF� �� 2���� � A," �
�_� ���T )�+!"8 )�(��	8 �+���� �(�� P
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 ����� �� ��
3 �_Wyx �(�� �� A1 �� [�`
�
�.. ��8� �����N35W  �(�� �� . ��  ��� � ;(���� �'
 ; %SE  ; % ��8 �8�(NW  )��' ��
$ � 1�	 . ?�8�+-/� �{'��� ��
Z ��� �VYx  �� �+ 
+��%

 )��� D8�*+� �/�� ���'8 �p�!�+
! ��� �� �@�1  . ������ �����) ?���v   A
`��
� a 3 P�+�vW 
 �-U$8 �+ 
+��%zx �+ 
+��% ( ������'�	 sg�8zy/V  �(�� �� .�Q��+�.����1W   ;(���� �Q-% ��� �

 )�(.  �C���1 A/� �� H
-%�� ���<� A/�+C
�YW   �(�� �� A1 �� [�Z. 	��8 �� �
!��"d  �� �G�-3
;%� )�( )��8" �/� ?8�@.A
-B , �
Z ��� � ?�8�+-/� �, �/� �� ���� � )�� U� �� �
!��"} ��<� �� 

;%� )�( )��8".  
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T32-1 0.048 5.42 <0.05 32.0 1.50 <0.10 45.0 1.62 1.00 45 56 2.38 19 99 

T32-2 0.28* 2.59 <0.05 18.0 0.58 <0.10 15.0 0.57 1.00 18 17 2.78 34 153 

T32-3 0.077 1.34 <0.05 12.5 0.47 <0.10 15.0 0.23 1.10 16 14 2.72 26 194 

T32-4 0.16 3.62 <0.05 30.0 0.95 <0.10 40.0 0.65 < 
1.00 27 27 2.40 29 99 
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� �� ��� �  ����	 
��
����:  
  D�>+F� ����'�� �C���1E 3140745  N  208254   ��,���8 ^	�� ��G� ��
�
% �Z��� �� 3

)�+!" �+/���" �`-%)�+
�$8�$ 8 ��/p�" (;%� )�(�*�. )�� ( ��� �V   �� 2����Z���� KF�
 )���
+
�� 
! )�+!"8�  �*
�:/p8��, ��� �8P�(�� ��W 8Y  �� 2�����U+ �T� �
%�
�  )�( ;/�
$8 O�� )�
1

-," �
�_� ���T O-%�,�� �_P ;(������ �(�� ��. �C���1 ��8� �����N40W/60SE  �(�� �� .
 ; % ��  ��� � ;(���� �'SE  ; % ��8 �8�(NW  )��' ��
$ � 1�	 .��
Z ��� � ?�8�+-/� 

�{_��� Vxx  )��� D8�*+� �/�� ���'8 �p�!�+
! ��� �� �@�1 �� �+ 
+��% .  ������ �����) ?����  P�+�
  A
`��
� a 3wy  �-U$8 �+ 
+��%zx �+ 
+��% ( ������'�	 sg�8y/W  �(�� �� .�Q��+�.����1 Y   

 )�( ;(���� �Q-% ��� �. �� ��
3 ���<� A/�1R��zY  
�
� I�1�� ��UCF� A
`��
� ���<� 8 A1�� [�`
?�� ���� �+%�
$ 8Y  P �+�Yu 
�
�� �� A1 �� [�`�(�. �C���1 A/� �� H
-%�� ���<� A/�+C
�Wu    [�Z

�(�� �� A1 ��.	��8 �� �
!��"d ;%� )�( )��8" �/� ?8�@ �� �G�-3.A
-B ,  )�� U� �� �
!��"
�
Z ��� � ?�8�+-/� �, �/� �� ���� �} ;%� )�( )��8".  
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T33-1 0.043 1.14 <0.05 8.5 0.55 0.10 39.0 0.10 1.30 20 29 3.63 38 331 

T33-2 0.032 1.53 <0.05 25.0 0.70 0.10 70.0 0.61 1.90 39 44 5.52 34 175 

T33-3 0.032 1.14 <0.05 23.0 0.50 <0.10 25.0 0.11 1.10 14 30 4.57 333 183 
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� �@ � �(�+ A#1��+� �
 ���
�= �BC �
 �:<�C 3��4�:  

 ^_ ��YY  �C���1��_ }�
Z �g
+� �� �/� ����� 
��1 d� )�( ;(����:  
;%� E
�0 �� �� �_ ;%� )��� 
�C� )�<� �� 9:%8 
��
!�� �� �� �`+�� , A/�+C
� ��.  

 �� ���<� A/�+C
�Vv  ���<� A/�+ _ PxV/x   ��%8 ��38VV/x �� A1 �� [�Z �(��.  
 
��
!�� ���<� A/�+C
�VVx  ���<� A/�+ _ Pu/x  ��%8 ��38Y �(�� �� A1 �� [�Z.  

 )�<� ���<� A/�+C
�VWV  ���<� A/�+ _ Pxv/x �(�� �� A1 �� [�Z  ��%8 ��38.  
 b
-%�� ���<� A/�+C
�Y�v  ���<� A/�+ _ PV  ��%8 ��38V/Wz �(�� �� A1 �� [�Z.  

�� �@�1 ��  �
!��" �/�+�8 �, �C���1 $d �@/d �>-3 ���� ��� ���_ �`-% ��� � A/�-t ;(���� 8��  ��
�(�� �� N�C+_�8 �/�@ �$ ^��T D��G 8� �� �/�� ���_ �_ ;*Z 
��1.   

VM   �-(�� �� ^e( �% �� �_ �(�� �� ��
�
% ��, �Z� �� 2���� P?8� ;!��:   
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  E!� (� �_ P �!���18��
, #�� D��>� ��
�
% ��, �Z� �� �U-/� �� 2���� �� ��
3 A/�+C
� �T�8 �
�(�� ) . �1�  A1�� [�Z  ( m ( ��
3 ��&! �� �_ P O�� ��
( �%8�	 ��1 �/8 ����� ��
�
% ��, �Z�

 ����� ���T [8� ��1� �� P �� ) . �1Y A1 �� [�Z  ( � ( P 
�8��J �/� ��U+/�
$ �8�� ��
�
% ��, �Z�
� �� �>-3 ���� � _ ��
3 �_�-,� �� 
�C ). �1zxx  A1 �� [�Z ��
�(   

WM  �-
/�$ ��
3 �� �_ �(�� �� 
�8��J ;/�
$ �� ��/p�" 
�
%��+!" ��UCF� �� 2���� P [8� ;!��
�-(�� �� �����	�� ) . �{_���zxx [�Z ��
�(   

 �,��	 �1 �J�G �� 
8�<� P ��( �_� +� ��
�
% ��, �Z� �8� �� N�C+_� �Z� �_ �%� �� �r-�
���.�(�� d� �FC� ]�08 �� �/� [��Z�/� ��.  

  
� � D � E>�BC � 5)��4F
 /�#:6G ��
�
 H(� ������ �� 5)�0� :  

�/� 2�<�8 ?�� �� }��*� D�
� 38 dJ�C+_� D�
� 3 ����� �� �@�1 ^��T ;��F08 ��
3 ���F� P 
 dJ���� d�Z��:  
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VM  D�>+F� ��792819E 3136833N  d!�793263E 3137205N   �� �_  d!���
 �C���1Vw  �C���1 d!��� �1Y ��/�<1 ?�� }���� �_ P �(�� d� "vxx �(�� d� �+�.  

 [�-� ��_�� )�8�&�target A ;%� )�( )��� 
�C� �/� �C<� ��. 
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WM  D�>+F� ��206066E 3137959N  d!�206436E 3138527N    d!��� �� �_
 �C���1Wz  �C���1 d!��� �1Vx �� }���� �_ P �(�� d���/�<1 ? "wxx �(�� d� �+�. 

 [�-� ��_�� )�8�&�target B ;%� )�( )��� 
�C� �/� �C<� ��. 

YM  D�>+F� ��206877E 3139177N  d!�206706E 3138944N    d!��� �� �_
 �C���1VV  �C���1 d!��� �1Ww ��/�<1 ?�� }���� �_ P �(�� d� "vxx �(�� d� �+�. 

 [�-� ��_�� )�8�&�target C <� ��;%� )�( )��� 
�C� �/� �C.  
� � I –  >�J��F 56FK 5B#F E�(#�L��5:� ��.  :  
� �I �� �  ,�� A  

 ���C >
� MN 5J#:#� ��> 	7N K ,�� "�
 >�@%%  ���C ��
 ��> 5�6G O�4J� K �4�
@%  ���C ��> "#���#� H��PQ� K �4�$/�  R7SP� ,�� K �4�@/�  K T0U��4� �� "=

"#���#� >�#G ���@/�  ���"=>�  �
$ V��#�� �W� >� ,�� "�
 	7N >� ���
�= . >
���

���C ��#YZ >
��� � [ J��F "�!�� 5� ��� >
�] �� :  

V=A x D x T=600 x 60 x 1.5=54000 m3 

M ton=V x P=54000 x 2.6=140400  ton 

M gold=M x g=140400 x 1.6=224640 gr 

� �I �� �  ,�� B  
� MN 5J#:#� ��> 	7N K ,�� "�
 >� ���C >
D%%  ���C ��
 ��> 5�6G O�4J� K �4�

@%  ���C ��> "#���#� H��PQ� K �4��  R7SP� ,�� K �4�@/�  ��� K T0U��4� �� "=
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 "#���#� >�#G$/�  �
 "= >� ���@  V��#�� �W� >� ,�� "�
 	7N >� ���
�= . [ J��F >
���

���C ��#YZ >
��� � "�!�� 5� ��� >
�] ��:  

V=A x D x T=700 x 60 x 1=42000 m3 

M ton=V x P=42000 x 2.6=109200  ton 

M gold=M x g=109200 x 2.5=273000 gr 

  
� �I �� �  ,�� C  

 ���C >
� MN 5J#:#� ��> 	7N K ,�� "�
 >��%%  ���C ��
 ��> 5�6G O�4J� K �4�
$%  ���C ��> "#���#� H��PQ� K �4�� R7SP� ,�� K �4�@/�  ��� K T0U��4� �� "=
#G ���C "#���#� >��  �
 "= >� ���@  V��#�� �W� >� ,�� "�
 	7N >� ���
�= . >
���


���C ��#YZ >
��� � [ J��F "�!�� 5� ��� >
�] ��:  
V=A x D x T=400 x 50 x 1=20000 m3 

M ton=V x P=20000 x 2.6=52000  ton 

M gold=M x g=52000 x 1=52000 gr  
� �I �� �   5�� ! "#�� ��#YZ ^76_� ,�� A ,�� K B ,�� � C:  

>
�] �� ���C ���@%% �!�� 5� ���7:#F.  
M gold= Mgold A + Mgold  B+ Mgold C =224640+273000+52000=549640 gr  
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 ******������	: �� ����� �	
 ��
 ����� �
 ����  �� ����
��� ��
����
  �
�!

 "�# �� $���� �%&'� (�)&*�+,-. ���� $����# /#�0  (�)��� ��1 ���� �%&'� ��
����
) �#�23
 ����
 ���� �)��� ��#&24�)678 ��9�� ���� (&3�� �� . <=�>� �
 (��?�#
 ) ����� ��@ A=
 B4C ��

&���9% �'C
�� ���D�  �
�! �� &�%
�0 �� �=���� E�4�
�!���).  
$ ��  � ���� �  

            ���� )�8�&� ��� �, O-% �� 
����� ��C*C1"�  ��Z�Z� ��� �0
p�" ��i" P E/��    
�(
�-t 8/% ����� A
�
�� �$ 
�(/;%� )��" � .�, �Z� ��� %
�
�� �T��� ��� 3
�<1 ��/��  �� ��V 

� A1 �� [�Z� h�%�-( P�%�� %��� 8� �/�, �Z� A� %
�
�� ��� 8 )��� �r� ����� e*1
 8 �U�" b
�1

� #�+�Z A/�+e!��hp #8� �� �, �Z� A/( b�,��+_�J ;(���� ^��� �+e!� ;�8�<�/e� RS  8

��p��(
�
 �+IP ;%� )�( )��*+%�.  
        ��" �� �r� ���� a��-� ��+��/�+�� �
�� Rectangle �/e*1 �� 9$ 8 �+J�Z ���T K(�$ �
 b
!����"� �,� �+e!� [8�<�/e� �, �Z� �� ����� ��� %
�
����� P� �1

< 3 )�+�Z A� ��*+%� ��  �U�" �� )
��"/��T8� �� – ��T8�� Dipole-Dipole  ����1y !����" �_��� �� ��<� ��(� U1
��Z �/ �� 8 )�

 ���J� [�� �� )��*+%�RES2DINV ���!�� ���<�� U1
��Z �/�+� 9:% 8 �/�� D�3���  �� �
 A
%�-(� (�hp 8
 
h�� *�1
��Z a/��  
�%�-(��_ �� �r� ?���1 8 o&� �� 9$ 8 )�
%�-( A�  ^&�P �<�-�

�, ��� Z� J�C+_�� �" ^��( ^��_ D�>FC� ��/( P D� 
��*� ?�� 8 .�  -B , 8
 ������ A
 e1 D��!���
�� ��Z �h���/�.  

� ��/�_ �<�-� A "Yvvx Z )�����
�� �_ )��" ^ ��Vvyx  Z )�����
�� ��" ��/�+�� �
�� 8V�yx  
Z )�����
�� ��" ��/��T8� �� – ��T8�� Dipole-Dipole ;%� �+J�Z [�g��.  
          J�hp D��!���
�/(�hp D��!��� �� )�� , b
 � �*1
�� ���� D�J�C+_� [8� ��J ���   ���T

�
`
h�, )�8�&� m�F+�� )�&� P ��
 �e�� J�hp D��!���
�/� �+	���$ �U�" b
� ��C
� �� �/ )��� \�%� A
� A 0/(�hp D�J�C+_� �e-
 � +_� ]�� I%�1 )�( [�g����J ���� N�C� ���  
���� ?� ( ��� �/ A
� �<�-�
�� �� )8�3 �
%�-( A� �-�� �<�-�� �, )�8�&� m�F+��� J�hp D��!���
�/ ��  P;%� )��� b

� �� �@�1
!��-
%��
�+e!��hp #8� �� )��*+%� P�<�-� �� ��@�� 
�/��-n� P b
g-% 9� ��  ;����1
 ������ �� �@�1 �� P �(�� D��!��� \�%�$
��U-C� ���� J�hp D��!���
�/ #8� �� ?8� ��J �� Pb

�+e!��hp/h�<!� K��T #8� ^��( b�Polarization  Induced g-% ;�8�<� #8� 8� 
Resistivity  E*F� ���� �_IP  8RS � k���� ;%� )�( )��*+%� ��(.  
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$ �� �  )789 /�01�2� �
 `�
#A� a  

       � �� �@�1 ��
!��-
%��
 P�<�-� 
��+e!��hp #8� �� )��*+%�/ bIP  8RS  
�%�-(��_ �@�1 ����
� �����_ �� P;%� �+J�Z ���T/�_ #8� A
8� ��*!�% �@ �� �,��*!�% �� �@ �_� n G�         ����

�� Z ���T  N�C+_� ���� ����1
-B , P��
�T�� A
	�� ;� �_� �� @ �� �, ���_
8� ��  ��*!�% P
8��  8 ...8�<� �� �@�1 ���+e!� ;�/e� Z �� �� O-% 8 �U�"
� )���� �-�� ����1� � D�J�C+_�
 P �(�� �
� ��/�, ���_ �_ �<�-� A� 8� 8  m�%� �, )�8�&� ;%� �@�1 ����� <+�� D��>� ��� ���_
 8 s
|
<+�� �
� ���T #8�_ ���� s� Z
�_����P ���� J�hp D��!��� �� N�,
�/� �� b/� �� �<�-� A
 
��+

� D��>�/� �� � 
��-3.  
 E!�– !����" 
��_ �FC�� �,� RS 8IP  
 m– �1

!����" )�+�Z A� ���@ D��>� �,� < 3 8�  
 �– ��/��� �� s, 8 �, ^�Z� �,  
 �– *�1
�+� a/� ��@�� D�3��� �� �/�� �� @ �� �`
%�-( A� (�hp 8
 �  �� �r� ?���1 8 o&� 8

�� 
�%�-(��_
%�-( A�  
 )– �1

��*� ^&� A� �,� J�C+_�� �1 8

�!8� A/�U�" ;  
 8– $
 e1 D�J�C+_� ��U-C
�� [8�! D��G ��  
$ �� �  :6G ��_�
 �7��#8
��< /��   

       ����  �� �, )��� ;(�����/A �� D�3��� A+(�� �� )�8�&�
%�-( A� �, 
8� )�+�Z 8 ;�%8 8� 
�
!��-
h�-�� I	 ��+�� )�� �, 
8� ���+�� ��� �
!��-
�Z �r��� )� �� 8 )�( �+JG.P.S �/�� �� I	 A
      A

 ^G��J ��ux  �� �+�/�e/���Z ;��3 �`� ��Z �FC� O�� �� 8/ )����� �e�( �� �@�1 �� P ;%� )�
Z
�� � P/�, )�`+�� Z )�����
��  ^G��J ��Wx 8� �� �+�� ���<�� � ��-�� I	 �� �� 3 �_�  �-(��
 ��G.P.S �� ��
$ A
��� ��!��� ���� a��-� �� P ��� )�( )��� Z )�����
�� �,��+_�J�IP  8RS  8� ��
�%� �, )�`+%�� IP ��Z )��*+%�/ ^��( �_ )�/Z )�`+%� b
��T� )���� (IPR-10A)  8/ b

 ����1 )�`+%�
 �+TSQ-3/3000W  8/� ��1���p )�`+%� b� Z )����� P �(��
��  
��� )��� ��
�   [�g��� Z
 ��.  

$ �� �  �>��� �4�� 3 )789 /�01�2�#A� a��0� ������ >� ���+ H����   
        �� �C<� �� �@�1 ��
%�-( A� �/�<�-� A �, �Z�� %
�
��  k�( ?� ( ���+�� ��–  �� 8 m�| m�-@

(
 .˚wx  �1˚�x����� � 
� -	�� �-(��.���� � 8 �, )��� ;(����/� )�8�&� 
��� ���T K(�$ �/ A
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�� P�, �Z� ; �T 8� �� �<�-� D��!�Z1  8Z2  �<�-� P�( �+J�Z �r� ��Z1 � )�8�&� ���  ?�� ��
 �8��W/W _
 ��3 8 �+���vxx  �<�-� 8 �+�Z2 � )�8�&� ���  ?�� ��w/W _
�-U$ 8 �+���� Yxx  �+�

�/J�hp D��!��� K(�$�
�/� �� P;J�Z ���T b/�_ �<�-� A "Yvvx Z )�����
�� IP  8RS  [�g��
+J�Z�+� P ;%� �/��� D��!��� ��  �,/� �� b/��1 ���� ���Z��@ a��-� A
�*1 8 �
� ���T �� Z
��.  
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  uMzMV –  %���� �+�/   )�� ( 
8� �� ��G�� �Z1    
       �/�+�� )�8�&� �� �<�-� A
 ^e( ^A.B.C.D � D�>+F� ��/���� ���T �.  
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794054          { x= 793599  792097        { x=  792550     { x=      { x=   

     A                            B                          C                            D         
 3138004       {Y=3138427  3136825     {Y= 3136400   {Y=      { Y =   ���� �/� 
��� ���T K(�$�/ )�8�&� Ah�-�� I	 ��+���  ���+�� ��N47˚E �, �Z� ;U@ ��� %
�
�� 

�� �� 8 )�( �+J�Z �r� ��
 �� AG.P.S $
��Z )��/ ��<� D�>+F� P�00  �� ;�1���3 
":  
       { x=  792854        ��<�00 �-�� I	  

                  {Y= 3136730        Z )����� �e�(
��  ����� ��Wx  ×ux �r� �� �+� � 8 ���<� 8 )�( �+J�Z/�, )�`+�� Z )�����
��  ��
G.P.S �� ��
���Z ;��3 8 �FC� A� ��Z/��� )�.  
          )�� ( �C<� ��1-BZ1  (Configuration Map) �T��
� P ���<� P �-�� I	 ;/�, )�`+�� 

Z )�����
���_ 8 �, �C���1 P ���<� ��( )�8�&� P
� D�3��� �/ Z ^&� �� @ �� �`�, ���� J�C+_�� 
��Z �h���/;%� )� .�+�/�, �C<� D��>� �, )��� ;(���� �� n1

�+e!� ;�8�<� D��/e� n1 P

 D��

��p��(
�
�, �C<�P�+� ���!�� ���<� 8 [�	 ���<� ��(� $ )�(
� #���Z ;%�� �(�� .  
0�1 �� [�R
�T�� �C<� �� �_ ;%� 4
�, �Z� P;� %
�
�� �� �C<� �� ���T O�� ��
%�-( A� 
��Z ;(����/� N�� �� 8 )�/h�, �C���1 �`� �� �� �_
�, �Z� �� %
�
�� ��Z �*�/ �� )�G.P.S     
��Z ;(����/+� 8 )�
�+g "J�+	�� �
�, �Z� )�8�&� A� %
�
��  )8�Z I%�1 )�( ;(����

J�hp
�/��  8 b
%�-( A� � �r-� P���� ��@8� �, �Z� ^&� �_ �%�� %
�
�� �� �C<� ��
%�-( A� 
8� ���  �, 9e3� h��,� ��Z ;(����/h�g��@ ?� +�� 8 ;%� )�� ���� ��@8 
".  

$ �� �� �� � �>��� b= ����##�4U1
 H����� /
��U� )RS (�>�6! ����2-BZ1      
       � ��/n1 �C<� A

�+e!� ;�8�<� D��/e�  
�t �_ ;%� �_X �� [�R P;%� )�( )��� 
�C� �<�-�
e*1
�, �Z� b� %
�
�� �+e!� ;�8�<� �� �@�1 ��/e� �/� �_ �U�" ��� !����" D��>� ����1�  [8�<�
�+e!�/e� �, )��� ��! )��� �@�1 ���� ���Z �,��� g-% ;�8�<� #8�� n1 8

 ;�8�<� D��
�+e!�/e� %��� ���� ?8� ����� �� �<�-�� ;%� �+J�Z ���T.  
     � �C<� �� �@�1 ��/� )�� � �_ ��(
n1 E

 D���+e!� ;�8�<�/e� �
 AVx � �1 �+� s,�
 �� �+Cuxx 

� P;%� �+� s,�/� A
%8 E
�, 
8� ��@8 ;��� �� p�"/�� �+e!� ;�8�<� ��/e� -B , 8 s_
    A
�, �Z�� %
�
�� � ;�8�<� ��/� ��� � �� P�(��/e*1 ;%� �@�1 ���� �B�" �C<� A
�, 
8� b� 

�+e!� [8�<�/e� � P;%�/�Z� D��>� �, 
8� A h�,� �<1 ���+�� �� D8�*+�/�� N44˚E  �1N110˚E 
�+e!� ;�8�<� ��/e� �/e*1 ^��T �C<� �� ��
�  b�  �-(��.���� %���� � D�>FC�/� �, �Z� A/ A

��-@ KF� 8� �� 
8�� !� ( 8� %��� ����� � ���T� Z
��.  
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       ��-@ KF�� �
� A/�, )�`+�� 0  �1300 KF� 8 �+J�Z ���T ���<� �, �� !� (� �
� A/�, )�`+�� 
300  �1600  ;%� )�( �T�8 .��-@ KF� ��� !����"� �,� �+e!� [8�<�/e� )�,��&�� !����"� ( ��

� D��>� k�( �� m�|/e*1 �
��Z b/��� )�.  
- !����" ��&��  )�� (AXE I � P/� ��&� A
 ���<� A-45  �1-5 �
� A/�, )�`+�� 

100  �1250  
" ?�� 8 )�( �T�8zxx +�!����" �_�� P;%� ��  ��<� ��-15 � �� 8/ )�`+�
200 �P ;%� )�( �T�8/!����" A� �_ 8 )�C� �8�&� �<�-� m�| m�-@ N�� �� " ��

+J��" )�8�&�� R� +�� �C<� �� �@�1 �� P ;%� �+J�Z ���T"�/!����" ��&� A�  ��&� ����� P
!����"� AXE II � m�| ;U@ ��� %�� �_ �(��
 ^�Z ��F1 �� h�g��@ 
"� �
 D��G �

;%� �+J�Z. 

- !����" ��&��  )�� (AXE II � P/� ��&� A
 ���<� A00  �185  ?�� 8 )�( �T�8
 
"yux � P ;%� �+�/!����" A� ����� �_����  ���<� ��10  P15 P40  P50  875��  �(�� .

!� +�� ������ �/!����" ��&� A� � k�( ;U@ ��
�� �/��� ��Z/t I	 �� 8 )�
A  �FC�
��Z/!� +�� ��i" ;%� )�� �/h�, )�8�&� D��>� �Z� A� �+e!� ;�8�<� ��/e� �+��� "�/ ��

�� ^��T �C<� ��/��� � P ;%�/ ��<� �� ��� ��&� �� ; �T A120 � ��/ ���T �, ;J��" �
 ;%� �+J�Z .��  ��&� �� g� �_ ;*Z 
��1AXE I  8AXE II  D��>�/ �Z� b

%
�
��  ��<� ��-45 � �1 ��<160 �� �, ^�Z I%�1 �_ �(��� F1  �1F7  8 )�( ��T
%��
n1 8 �U�" ��e� 3 ��

�� �
�,�� �&��  ;%� �+J�Z D��G 
" ��.��i"� � ��/ �� �Z� A

 ��<�125 �/�, )�`+�� 200 �� 4�% ��
� A/� )�� � �C���1 �_ ��(� �
 �*� 
" �� �
��Z/;%� )�.�/ )�� ( �� �Z� AV3 )�( �FC� �C<� �� ;%�.  
- !����" ��&�� AXE III � P/!����" ��&� A� �
 ���<� A20  �1100  �_ ���� ���T

 )�� ( ��<� )�8�&� �� 8 m�| m�-@ N�� ��20  ^�Z I%�1F2  ;%� )�( ET�+�
 
" ?��Pyxx  ���<� �� 8 �+�45  P50  885 ����� �_���� ;%�. 

� �����/!����" A� �, 
8� �� k�( ?� ( N�� ���  [8�<��+e!�/e� �/�`� � ���	��
 �_�-e
� ��/+J��" K(�$ ��  U� P����� ���T
�( ;U@ A/!�� �
�, ;J��" ��@8 ^� � ����/ �

�,�� ;�8�<�� Z )�����
�� �+��� )�( "� s_� !8 �(��� � ��i"/�, �Z� A� %
�
��  D��>�
���/��� ��� �+e!� ;�8�<�/e� � A 0 P;%� )�( �,��/�� �e-/ ;(�� �r� �� � 
8� ��@8
�,� +J��"� � ;(�� ����
� �� � ^��3 ����1/!����" ��� A� !8 �(�� �,� ��(/��  I
%�-( A� 

�, �Z� ����� 8� %
�
�� ��i" �_�  ��<� �� �_ 
" ��115 � �� 8/ )�`+�100  �1120 �/ )�
� �C���1 8 )�(� �
��Z �*� 
" �� �/!� )�
� )�--_ ���T ^� !� +�� ��@8 ��� �, �Z�� 
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%
�
�� �+e!� [8�<� 
8� P;%�/e� �
 ���<� A120  �1175 <� 8 )�( �T�8
 O�� \�
��F� �� �U�" )�8�&�� � �FC�� � P �-_/�,��&� D��>� �, 
8� A� !����"� ����� 

� D�>FC�/� �� �-(��.  
M        !����" ��&�� AXE IV� P/!����" ��&� A� �
 ���<� A115  8165  8 )�( �T�8

����� �_���  ��<� ��125 �/ )�`+�20 �� �(��.� �����/� m�| 8 k�( ;U@ �� �Z� A
 �
��/��� t I	 �� 8 )�(
��Z �FC� A/� ;%� )�/ )�� ( �� �C<� �� �Z� AV1  )��� 
�C�

;%� )�(.  
M         !����" ��&�� AXE V� P/!����" ��&� A�  � )�8�&�
 ���<� A120  �1175  �T�8

 �� �@�1 �� P ;%� )�(�,��&� P�C<�� III  8V  � ���  D��>� 
��1/ �� j��� �Z� b
 ��<�20  �1175 ;J�Z �r� ��.�/ )�� ( �� �Z� AV2 ��Z �FC� �C<� ��/;%� )�.  

       !� ( KF� ��� �,��&� P �C<�� !����"� � D�>FC� ��/e*1 �
��Z b/;%� )�:  
- !����" ��&��  )�� (AXE VI� P/!����" ��&� A� �
 ���<� A-45  800  )�( �T�8

 
" ?��zux !����" �_��� P;%� )�C� �8�&� m�| m�-@ N�� �� �_ ;%� �+�� 
 ���<���-25  8-5 � ;%� )�( �T�8/!����" A� � �� ^��_ ����/+J��" K(�$�� 
 ���� ���T.� �����/!����" ��&� A�  ��<� )�8�&� �1 ��100 ��  �� �@�1 �� 
��1

n1

�+e!� ;�8�<� D��/e� ��/��� t I	 �� �_ �� �
��Z �FC� �C<� �� A/ )�
;%�.  

- !����" ��&��  )�� (AXE VIIM �/� ��&� A
 ���<� A10  �150  8 �+J�Z ���T
 
" ?��zxx � �+�� !����" �_�� P�(���  ��<� ��45 ;%� �+J�Z ���T.� �����/ A

� k�( 8 m�| ;U@ �� ��&�
n1 �� �@�1 �� �

�+e!� ;�8�<� D��/e� ��/��� 
��Z/t I	 �� 8 )�
��Z �FC� A/� �C<� �� �_ ���`�� , P;%� )�/� )��  ��(

�/� �Z� A
 ���<� A-15  �1175 �, ; �T 8 )�( �T�8� T�(� � �� 
"/ K(�$�
+J��"� �  P���� ���T/!����" ��&� A� %��
�, ^�Z ��� F1  �1F7 ��Z ��T/ 8 )�
n1

1��� $ �, ^�Z ��e� 3 �i� �� 
" ���+�� ���/� ;%� )��" �/ �� �C<� �� �Z� A

 )�� (V4 ��Z �FC�/;%� )�. 

- !����" ��&��  )�� (VIII M �/!����" ��&� A� �
 ���<� A95  �1135  )�( �T�8
� ?�� ;%�/ ��&� Azxx � �+�� !����" �_��� P�(���  ���<� ��100  P105  8 

120 ;%� )�( �T�8.� �C<� �� �@�1 ��� � 
��1/!����" ��&� A�  ��&� ����� ��



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٣٠       

 ا����ف –�
�و�
 ا����ف �����  

!����"� AXE VI  ��&� �3� g� 8 ;����VI  8VIII  ��/ �� j��� �Z� b
;J�Z �r�.�/ )�� ( �� �Z� AV5 ��Z �FC� �C<� ��/;%� )�.  

     n1 �� �@�1 ��

�+e!� ;�8�<� s, 2��	 D��/e� �, ^�Z� ���+�� � ��/�� 
8� A/���  ;%� )�(
 N8�� �� �_F1  �1F7 � 
�C� �C<� ��� ���+�� P ;%� )�( )��/T�( ?� ( �, ^�Z A� – ��| m�-@� 

	�� P;%�� � ��/`+�e( D��>� �, ^�Z A� h�,� ��� �� �U�" ��e� 3 �_ �-+�,� �, �Z�� 
%
�
�� n1 D��>�

� �U�" ���+�� �� �(��.  
 $ �� ���� � �>��� b= ����##�
9>�! /
�#:#�4 )IP (�>�6! ����3-BZ1      

       � ��/C<� An1 �
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� P ;%� )�( )��� 
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n1 E
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" D��
 A2mv/v  �1
18mv/v �� � �C<� �� �@�1 �� P�(��/� )�� � �� �_ ��(/��p��( ���<� )�8�&� A
�
         �� �+

 ?� ( ; �TM  �{_��� �� �<�-� m�|18mv/v �� ��p��( ���<� P�%�
�
� 2�<� �� �+/� �`
 A
2mv/v  8 �{_���10mv/v Z )�����
�� � 8 ;%� )�(� �_��� �_ ;*Z 
��1�  ���<� �_
��p��(
�
�+��� �+ "�/!����" ��&� 8 )��� )�-_��$ D��>� ;%� ��� �,��&� �� a���� �_� !����"� 

�+e!� [8�<�/e� �, �Z� �� ����� �� 8� %
�
��  � )�,�C� ���� D��>� �(��� ��� 8 ��(�  
���
���1��� �
 An1

��p��( D��
�
�, �Z� 8 �+� %
�
�� �,��&�� !����"� �,� RS � ��/ )��8" �C<� A

� 8 )�(� 	�� 
��1� n1

��p��( D��
�
�� D��>�  �_ �� �+
�0 ��
*�  �� �� 81mv/v  �12mv/v 
�/� ��� �,��&� �� ;<���� �_ �� � �FC� ���Z� !����"� RS �, �Z� )�8�&� ��! P����� V1  �1

V5 �� �/n1 �r� ��<� �� �

��p��( D��
�
� ���T �@�1 ���� �+� Z
��.  
-   )�� ( �Z� )�8�&� ��V1 ��p��( ���<�
�
��� 3 �+ "�
 A7mv/v  �18mv/v n+�
 �

!8 ;%��  ���<� ��140   �1155 � 
" ���<�/��Z �FC� 
" �� �_�� 8� 8 )�( �1��/ )�
 ��<� �� ?8� �_�� P;%�145 �/ )�`+�60 �( �T�8��p��( ���<� 8 )
�
 �� �+11mv/v �� 
 ��<� �� [8� �_�� P�%�150� P/ )�`+�60 ��p��( �{_��� �_ ���� ���T
�
 �� �+11mv/v         

�� �%�.  
-  )�� ( �Z� )�8�&� ��V2 � �_
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�
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 A5mv/v  �112mv/v n+�
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�� D�
 A
5mv/v  �17mv/v �� � ?�� �� P�(��/��p��( ���<� ; �T 8� �� �Z� A
�
 �+

 _� �/� )�8�&� �� �-1���3 �_ ;%� ��� � �T�8
 ���<� A10  840  ���<� �_
��p��(
�
 �{_��� �� �+10mv/v  ��<� ��35� P/ )�`+�40 ��  ;<���� �_ �(��

% �Z� �� ^��_
�
�� � �C���1 8 ���� ���8��� �
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 ���<� A140  �1155 � �T�8� ��p��( �{_��� �_ �(��
�
 ����� �+
12mv/v  ��<� ��150 � �� 8/ )�`+�60 Z )�����
�� ;%� )�(. 

-  )�� ( �Z� )�8�&� ��V3  ��<� �� �_-45  �1160 ��p��( ���<� ���� �����
�
 �+
�
 A5mv/v  �111mv/v +�n
� �C<� �� �@�1 �� ;%� �/n1 A

 k�( �� m�| �� D��

� D��>�/;%� �. 

 ���<� )�8�&� ��-45  �100 ��p��( ���<�
�
� �+
 A8mv/v  �111mv/v �� !8 �(��� 
 ���<� ��G�J ��-40  �1-30  _ 
" ���<�� �/�_�� 8 )�( �1��� ��p��( ��
�
 �+

11mv/v  ��<� ��-35 �/ )�`+�160 �_ )�( �FC� ���_ ;<����� �, �Z� ��� 
%
�
�� � ��/ ���� ; �T A.  

 ���<� )�8�&� ��00  �160 ��p��( ���<�
�
� �+
 A6mv/v  �17mv/v ;%� D8�*+�.  
 ���<� )�8�&� ��60  �175 ��p��( ���<�
�
 _ �+� �/�_�� 8 )�( �1��� ��p��( ��
�
 �+

9mv/v  ��<� ��70 � P/ )�`+�160 ��Z �FC�/;%� )�.  
��  ���<� )�8�&�75  �1140 ��p��( ���<�
�
� �+
A4mv/v  �16mv/v �� �(��.  

 ���<� )�8�&� ��140  �1160 � �� �Z� ����� �_/� )��� ?� +�� �, ;J��" ��  ��(
��p��( ���<�
�
� �+/ �{_��� �� 8 )�( ��15mv/v �� � �� �%�/ �_�� 8� ��G�J A

!����"� ��p��(
�
 ���<� �� �+145  8155 1�+� �_ ;%� )�( �FC�
���� .� 
��p��(
�
 �+11mv/v  815mv/v �� � �_�+� P �-(��� !����" ��&� �_ ���Z� 
��p��(
�
��� ;<���� �+� % �Z� ��
�
�� � A 0 ����/��� �e-/��p��( ��
�
� �+
 �i� �� ����+

%�3 ��@8� �,� %�� � �, ;J��" ^	�� ��
�(�� �.  
-  )�� ( �Z� )�8�&� ��V4 �_ �
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�
 �+

�
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" ���<�
 A6mv/v  �17mv/v �� �(��.  
 ���<� ��G�J ��30  �135 ��p��( ���<�
�
 �� �+8mv/v �� �%�.  
 ���<� ��G�J ��35  890  ���<���p��(
�
� �+
 A5mv/v  �16mv/v n+�
;%� �.  
 ���<� ��G�J ��90  �1175 ��p��( ���<�
�
 _ �+� �/ ��<� �� 8 )�( ��95  8115  ��

 �{_���10mv/v �� ���� )�( �FC� �Z� �� ;<���� �_ P�%�.  
-  )�� ( �Z� )�8�&� ��V5 � �_
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 D��
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�
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�<� A ��-45  �110  �{_��� ��17mv/v �� �%� . �C<� �� �@�1 ��
�/� )�� ��p��( ���<� �_ ��(
�
� �+
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�� �Z� �� �+/��� ���_ )�( "� ;<����� � 8 �-_/��� A/ ��
��p��(
�
� ?� +�� �� �+/�, �Z� �� ����� �� ��� %
�
�� %*!�
 �� �@�1 �� P;%� ��� �

�/� �e-/���� �Z� A� +J��" K(�$� �+e!� ;�8�<� ���<� 8 ;%�/e� �/ ��! ;%� ��
 ��   �, 
8� �� 2��1�� �� ����1/%�3 �� �,� %��  
8� ��@8 D��G �� �t �(��
�,� %�� �+e!� ;�8�<� ���<�/e� 1��G �� )��� s_
�+e!� ;�8�<� ���<� �e/e� 
�/( ���<� 8 ����p��
�
� �+
� �/<� �� P;%� ��
� 2�<� �/ ��<� �1 �Z� A140  ���<�

��p��(
�
 �+4mv/v  �16mv/v n+�
;%� �. 

�*1 �� �@�1 ��
�,�� n1 �r� ��<� �� )�( [�g��

��p��( D��
�
� �+/� )�� h�, )�8�&� �� �_ ��(�  ��
�, �Z�� ��p��( ���<� )�( �FC�
�
�+��� �+ "�/!8 ;%� ��� � �@ )�8�&� 8 �<�-� m�| ; �T �
�, �Z��  )�� (4  )�� ( �Z� )�8�&� �� �+ _ D�( �� 83 !����"� IP  D��>� �_ ���� D��>�

!����" ��&�� IP !8 ;%� )�C� �FC� ��( k���� 8� �U�� h�, 
8�� ��p��( ��
�
�+��� �+ "�/ �� ��
�, �Z�  )�8�&�� ��/���  8 ^��_ ;<����/��� �� ����.  

$ �� �� �� � �>��� cN��� �d!  
       ���� �1
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!����" �_��� )�8�&� �� 8� �,� �+e!� [8�<�/e� U1 �� [��T�
��Z ��<� ��( �/ ��<� ��( �, �� P�
&>1
J��Z�$�1 4� �
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�U+��� �@ I	 �_��/ 
�AB U1 �� 9$ P;%� )�( )��� 
�C�
&>1 �� [�	 ���<� ��( �
J��Z�$�1 4� 

 ���J� [�� �� )��*+%� ��RES2DINV U1 �� [��T�
���!�� ���<� �� IP  8RS ��Z/ �� P ;%� )�
�*1
�,�� +� 8 )�( [�g��
Z �g
�� � ��/�� ���<� ��( A ���!�� ���<��  �� [�R ;%� )�( )��*+%�
0�1
��� �_ ;%� 4�  ��<� ��( �,/&>1 �� [�	 ��<� ��( �C<� b
J��Z�$�1 4� P/ �C<� b

���!���  )�(IP  8RS �_ �_
�*1 �
�-�� �� �,��  8 �+J�Z [�g�� 
"/���!�� �C<� b�  �� )�(
�,���J� [�� D�>FC�� ��Z �h��� )�( )��*+%�/9$ P ;%� )� *�1 ��
�+� a/�� D�3��� �� �
%�-( A�  8

�� \�-(��_ �� �r� ?���1 8 o&�
�, ��� Z ^&� �<�-� \�-( A� J�C+_�� ���!�� ���<� ���  )�(
RS  �" ^��( �U�" D�>FC� 8/( PD� 
��*� ?��P .� ��*� ^&� ��<� D�>+F� 8�  �h���
��Z/�T�� P ;%� )�
@ �� )�( ;(���� ���<� ��( D�>FC� 8 ;� ?8�/�+� 9:% 8 )�( )��8" �/ �
�*1
�,�� ��Z �h��� )�( [�g��/;%� )�.  
�T��
 
8� �� )�( ;(���� ���<� ��( D�>FC� 8 ;Z1 
���� )�8�&� ��  
��/E  ��<� )�� (  Z )����� 2�<� )�8�&�
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$ �� �� �� �� � �>���  c2�� �d!-15 �
 ����e  �>�6!4-BZ1  K4-B�Z1  �4-B˝Z1   

        �/%��� ��r- � ��<� ��( A� !����"� �,� RS �,��&� �� �T�8�  AXE I  8AXE VII 
Z )����� P;%� �+J�Z [�g��
�� � �� �,/ )�`+�125  �1690 �, 
8� P;%� )�(  ;(����� !����"�   

�
� A/�, )�`+�� 170  �1220 ) ��&� ��AXE I (� 8/�, )�`+�� 550   �1600 )!����" ��&� ��� 
AXE VII (�T�� �_ )�( �T�8
���!�� ��<� 8 ��<� ��( �� �U�" ;� � )�(
� 
�C� � P;%� )�( )��

�+�/&>1 �� [�	 ��<� ��( D��>� �
J��Z�$�1 4�    )�� ( �C<� ��4-BZ1 ���!�� ��<� 8�  )�(
 )�� ( �C<� ��4-B�Z1 ��Z �h���/ ��<� ��( D�>FC� P;%� )�AB=MN=a=20  KU@ �� �+�

�/,�`+�� Wx � �+�� � ?�� �� P�(��/% �Z� ��i" ��<� A
�
�� � ��<� ��( 8 )�C� )�,�C�   ����� �
�,��&� ��� !����"� RS  )�� ( �C<� �� �_2-BZ1 e*1
���� 8 )�( b� +J��" K(�$�      ;%�

U1
��Z �/;%� )�.  
       &>1 �� [�	 ��<� ��( ��
J��Z�$�1 4� " )�� ( �C<�4-BZ1 "!����" 
8� 8�� �+e!� [8�<�/e� 

�
� A/�, )�`+�� 160  �1230  8580  �1650 ( ��
��  ( N���       P;%� )�( �,�� m�| ?�
!����"� �/�`� �
 ��<� �� �650  P;%� )�C� �8�&� 8 �+(�� ����� m�| ?� ( N��� �_ )�( �8�(

��p��( [�	 ��<� ��( ��
�
��p��( ���<� �+
�
� �+
 A2.5mv/v  �115.5mv/v n+�
   �_�� 8� ;%� �
�� ��g-,� !����" )�8�&� ��� �,� RS � ��/�, )�`+�� 210  �1220  8620  �1650  �FC�

��Z/;%� )�.  
      ���!�� ��<� ��� )�( ) )�� ( �C<�4-B�Z1 (!����" 
8� 8� P� RS � )�8�&� ��/�, )�`+�� 

185  �1230  8565  �1600 ��Z �FC�/�,��&� )�8�&� �� �_ ;%� )�� !����"� RS     P
AXE I  8AXE VII � �� ^��_ ;<���� 8 �+J�Z ���T/,��&� A���!�� ��<� ��  P���� ��  )�(

!����" #�+�Z� �� , P;%� )�( �FC� a 3 �� �,� �,� F1  PF2  PF3  8F4 � )�8�&�/ A
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�� � m�| ?� ( ��� �-(��.  
        ���!�� ��<� ���  )�(IP �, 
8�� !����"� ���+�� !8 )�( �,�� )�-_��$ D��>��  ��

!����" )�8�&�� AXE I !����" �_�� 8�� IP !����" )�8�&� �� 8�  AXE VII �
 �/ )�8�&� b
!����"� IP ��Z �,��/��	 ;<���� �_ ;%� )�� !����" ��� RS  !����" P������ IP  �� ����� ��
!����"�  AXE VII �����  �� 8 )��� m�| ?� ( N��� #�+�Z/%8 
8� b
!����" �� IP ��1/ ^

��  , �� �_ ��(
�+e!� ;�8�<� ;J� �<�-� A/e�  �� �+ _ �1ux � �+� s,�� R� +�� 8 �%� "�/ A
!����"� p�" 
8� �� ����� ��/�� �� �(��.  

!����" )�8�&� �� �( �+*Z �_ ���`�� ,� �,� RS ,
 ���`B�� -	�� �, �Z� ��� %
�
��  )�,�C�
 �� �1� 3 )�8�&� 8 ��( "(�$ �, ;J��" ��
!8 ;%� )�( )�� �� �C<� �� �@�1 ��
%�-( A� �/       )�
�� R� +�� �_ ��( "�/!����" A� �, �Z� ����� �� ����� �� �,� %
�
�� ���� �_� � ���8���  )��� �-(��

���� 8� +J��" K(�$� �-+�,.�� Z 8�J�C+_� �� � D�>FC� ��/� ?�� �� �/��� ��<� ��( A� h�%�-(� 
�/!����" A� $ �,
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 2�<� A80  �1
140  ��&� 8AXE III �
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et�_� !����" D��>�� IP �+��� "�T�  2�<� ��G�J ��10  �130 e*1
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�
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" ���<� 8 ;%� ��10mv/v 
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�� �� , P ;%� )�( �FC� �(��� /�, ^�Z �� F1  8F2 �1 �� 
" )�8�&�

� A�  )�8�&� P�-_
�/�<1 �Z� D��>� �`/�� "�� 3� �
 2�<� A60  �1100 eC1 �� D�3�*1�� �_
� ^�  ��<� �� �,�

���!��� ��Z �,�� P)�(/!����" ��&� �� 8 ;%� )�� AXE II  [8�<� )�8�&� P���� ^��_ ;<����
�+e!�/e� �
 2�<� A20  �160 ��  ����� �� ����1��8 ��/�, )�� � �-���� � �(��/���� ��� �/ 8 )���� �C

��, 
8� �� a 3 ��� �+e!�/e� � �8�&�� ��(.  
���!�� ��<� ���  )�(IP �, �Z� )�8�&� ��� �+e!� [8�<�/e� /��p��( ���<� P)�( ��
�
�+��� �+ "

�/� �_ ;%� ��� �, 
8� ��@8 �i� �� ����1� � D�( ��
!��-
� 2��1�� �� s_ )�� �� P�(�/ ��<� A
���!��� � )�(
�� , �� /�, ^�Z �� F1  PF2  PF3  8F4 �, 
8� )�8�&�� ��p��( ��
�
�+��� �+ "

�/� 
�C� �� ��� ��	 ;<���� 8 �,�� �
���!�� ��<� 8� A�  )�(RS  8IP  ���<� P���� ��@8
Error=20.6 �� �(�� .*�1 ��
�_ a
 [�g�� PD�3��� �/J�C+_� ��� Z b� �� � D�>FC�/$ �
 ��U-C

�� ��(.�/J�C+_� ��� Z A� �+e!� [8�<� 
8� 8�/e�       ;%�� �� 
" D�>FC� 8 )��_ ��T ��
��� �,��	.  

��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  
BH3 

   
35 
 

-20 
 
 

793106 
  

3136974  120 �+�  
   

N137°E    
  

45°SE 
   

$ �� �� �� �� � �>���  c2�� �d!55 �
 ����e  �>�6!6-BZ1  K6-B�Z1  �6-B˝Z1   
        �/%��� ��r- � ��<� ��( A� !����"� �,� RS �,��&� �� 2��1�� ��� AXE II  8AXE III 

� �� �_
 2�<� A20  �160 )AXE III  ( 8100  �1170 )AXE II  ( P;%� �+J�Z [�g�� ����� ���T
� )�8�&�/!����" A� ���!�� ��<� 8 ��<� ��( �� �,� )�( �
Z )����� P ;%� )�( )��8" �
��  ��(

  ��<� �� ��<�-35  �1455 ;%� )�( [�g��. ��<� ��( D�>FC�AB=MN=a=20  KU@ 8 �+�
�/,�`+��  
"Wx ;%� )��� �+�.  

        )�� ( �C<� ��6-BZ1  &>1 �� [�	 ��<� ��(
J��Z�$�1 4� ��Z �h���/ �_ ���`�� , P;%� )�
� �C<� ��/� )�� ���" ��(!�� RS �
 2�<� A100  �1170 !����" �� a����� AXE II  ��<� ��( ��
��Z �,��/!����" )�8�&� �� P ;%� )�� RS P )AXE III (�+e!� ;�8�<� ���<�/e� �+��� " )��� s_

 D��>� 8/% �Z� b
�
��  �� e*1 �� 
" 
��1
 [�	 ��<� ��( �� P�� � bIP !����"� IP  ��
 2�<� )�8�&�50  �1155 _��p��( D�( �{_��� �� ���� ����� a 3 �� �
�
 �+11.5mv/v  �FC�
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�و�
 ا����ف �����  

��Z/�% �� P ;%� )�/�, )�8�&� 2�<� �� � )�-_��$� ��p��( ��
�
 �+11mv/v �
��Z �,�� �/;%� )� .
!����" )�8�&� ��� AXE III ��p��( ���<�
�
R �� �+/�, �� &�%� �/ m�-@ N��� �_ ;%� ��

���� k�(� � #�+�Z� (���.  
         )�� ( �C<� ��6-B�Z1 ���!�� ��<�� ��Z �h��� )�(/���!�� ��<� �� P ;%� )��  )�(RS 
!����"� RS �
 2�<� A90  �1140 e*1
��� k����� �� 8 )�( b� !����" 
8� ���  AXE II ���� �_� 

(
�� -B , P���� ;%� k�( m�-@ N���
 A/!����" b�  2�<� ��G�J �� 8 a 3 ��140 �1 180  �_
!����" )�8�&� �� 8 sh�T D��>�� AXE II e*1 )�( �T�8
��Z b/!����" )�8�&� P;%� )��       

 )AXE III  (!����" �� 2��1�� ��� � �_ ;%�
 2�<� A0  �140 e*1
 a 3 �� 
" #�+�Z 8 )�( b
��Z �FC�/�� , P ;%� )�� �,� F1  PF2  PF3  PF4  8F5 !����" )�8�&�� �,� RS � ��     
�C

�� �,�.  
       ���!�� ��<� ���  )�(IP /!����" 
8� b� IP  2�<� ��G�J ��0  840 !����" �� a���� 8� RS 

���!�� ��<� ��� ��Z �FC� )�(/�� , P ;%� )�� �,� F1  8F2          �FC� �� 
" )�8�&�
��  2�<� ��G�J �� P�-_80  �1120 �
!����" �� IP ��/��� � P;%� )�(/ A!����"�   m�| ?� ( N���

 2�<� ��G�J �� 8 �+(�� �����180  8260 ����� � #�+�Z� !����" P�(��� IP  )�8�&� ��AXE II 
( �r� ��
!����"  �� .� RS  � ;<����� !8 �-_� �, ; �T� &�%� !����" �� ;<���� 
"� IP  8

AXE II  !����" P ����� �,� IP | ?� ( ; �T �� )�-_��$ D��>� �_R� +�� ����� ��@8 m� "
p�" ��  ����� ��/��  8 �, O-% 
�(/�, 
8� �� %�� � �, ;J��" ^	��� % �Z� P�(�� ����1
�
��  ��

 2�<� ��G�J110  �1125 ����� � 
� -	�� ��Z �FC� a 3 �� 
" )�+�Z ����� 8 �(��/ P ;%� )�
��  �� �@�1 ��
%�-( A� ��*� ��� Z 8� )�8�&�� � D�>FC� ��/$ �
� ��U-C� ���Z.  

��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  
BH4 
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 0 
 

100 
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 3137130 
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75 �+�  
  

100 �+�  
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$ �� �� �� �� � �>���  c2�� �d!75 �
 ����e  �>�6!7-BZ1  K7-B�Z1  �7-B˝Z1   

        �/�( A%��� �� ����� �� ��<� �� !����" #�+�Z� �,� �,��&��  AXE III  8AXE II  �_
1�+�
� .
 2�<� A20  �160  8170  �1220 n1 �C<� ��

�+e!� ;�8�<� D��/e� e*1
 [�g�� )�( b

Z )����� P;%� �+J�Z
��  ��<� �� �,-75  �1465  P;%� )�( ;(����/% �Z� b
�
��  )�8�&� ��
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 2�<�20  �140 �� 4�% ��
� )�,�C� A� -B , P��(
 2�<� ��G�J �� A185  �1230      4�% ��
��
�, O-% )��T A� %
�
�� R� +�� 8 )�-_��$ D��>� "�%�J �� ����� ��/% �Z� K
�
�� �/�    )�� 

� P��(/ D�>FC� �� ��<� ��( AAB=MN=a=20 � KU@ �� 8 �+�/,�`+�� Wx  ;(���� �+�
��Z/;%� )�.  
      � )�� ( �C<� �7-BZ1 &>1 �� [�	 ��<� ��(
J��Z�$�1 4� ��Z �h���/� �� P;%� )�/    ��( A

 ��<�/!����" b� ���� �_� �/ � �C�  2�<� ��G�J �� �(��5  �150 e*1
 �� ;<���� �_ )�( b
AXE III  P����/!����" b�  2�<� ��G�J �� j���95  �1140 ��Z �FC�/-B , 8 )�
!����" A� 

�/�`�  2�<� ��G�J ��185  �1230 !����" �� �_ )�( �,��� AXE III � �� ���� ;<����/ A
�, O-% )�8�&�� % )�( ��	
�
�� �� 4�% ��
� A/� )�� � �_ ��(� % �Z� ��i" ����1
�
�� 

 ��<� ��( �� P�(��IP !����" )�8�&� ��� �,� AXE II  8AXE III ��p��( ���<�
�
� �+/       ��
�� �_ ���Z ��	 k������ !����" ��� �,� RS  P����/!����" b� �+��� "%8 8 j���
� �
 2�<� A95 

 �1155 ��p��( D�( �_
�
 �{_��� �� �+10.5mv/v �� e*1 �%�
��� ;<���� 8 )�( b�   ��
!����"� RS � ��/���� )�8�&� A.  
         )�� ( �C<� ��7-B�Z1 ���!�� ���<�� ��Z �h��� )�(/ P ;%� )����!�� ��<� ���  )�(RS 

/!����" 
8� b� �
 2�<� A15  �160 n1 �� �_ )�( �FC�

1��� ( P���� ����� a 3 ��
� ./ �Z� A
�� , 8 )��� sh�T� �,� F1  8F2 � �FC� �� 
" )�8�&�� � �-_/!����" A� !����" �� 2��1�� ��� 

AXE III  2�<� ��G�J �� P ���� 
" �� ^��_ ;<���� 8 )���145  �1175 /!����" b� RS  �_
����� (
 _ .�  �� 2��1�� �� �_ )�( �FC� ���� m�| ?� ( N���AXE II ��  �� 8 �(��

T�( m�-@ ; �T�  ��&�AXE II !����" P ���� ^��_ k������ &�%� �
 2�<� A235  �1255  �_
!����" �� a 3 ��� �/�`� $ 2��1��
� ��� � �-_
���!�� ��<� �� �� e*1
�Z b�/;%� )�.  

     ���!�� ��<� ���  )�(IP !����" )�8�&� �� 8� AXE III !����"� IP ��p��( �{_��� ��
�
      �+
16mv/v ��Z �,��/�� , P;%� )�� �,� F1  8F2 � 
�C� �� 
" )�8�&��  )�8�&� �� P�,�

!����"� AXE II �
!����" �_�� 8� �� IP � ��/ 2�<� �135  �1155  8175  �1200 e*1
 b
��Z/�� , P;%� )�� �,� F3  PF4  8F5 �, )�8�&�� / �� )�( ��/�e/e*1 �`
� b� �-_.  

 �, )�8�&�� �/�`� �
� ��*-� �_��� D��>� �
 2�<� A255  �1415 �/� )�� R� +�� �_ ��( "
 �� 2����/� �r-� 8 )��� 
8� b� ��p��( �%�
�
�+��� �+ "�/�, 
8� �� ����� �� ��� p�"/�� �"+J�� �/ A
� )�8�&��  ���<�P�(��Error=19.9 �� �� �� �@�1 �� P�(��
%�-( A� *�1 8 �<�-�
�+� a/ 8� [�g�� �

�+e!� ��� Z/e� � D�>FC� ��/$ �
�  ��U-C� ���Z.  
��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  
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BH6 
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793224 
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3137409  

100 �+�  
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N137°E    
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$ �� �� �� �$ � �>���  c2�� �d!105 �
 ����e  �>�6!8-BZ1  K8-B�Z1  �8-B˝Z1   

        �/%��� ��r- � ��<� ��( A� !����"� )AXE VIII (� �_ P
 2�<� A500  �1530  ��<� ��105 
Z )����� P;%� �+J�Z [�g�� )�( �FC�
�� ��<� �� �, 245  �1565  ��AB=MN=a=20  8 �+�

� KU@/,�`+�� Wx  )�� ( �C<� P;%� )�( ;(���� �+�8-BZ1 &>1 �� [�	 ��<� ��(
 4
J��Z�$�1� � 
�C� ���  �,� .� �C<� �� �_ ���`�� ,/� )�� !����" 
8� ��(� RS  ��&� �� a����

AXE VIII e*1
��Z b/ ��<� ��( �� P;%� )�IP �
� �� �/<� �<�-� A ���IP  )�8�&� 8� ��
et�_ 
8� D��>��  �{_��� ��7mv/v  �110mv/v �� �%�.  

       )�� ( �C<� ��8-B�Z1 ���!�� ��<�� ��Z �h��� )�(/� �C<� �� �_ ���`�� , ;%� )�/         )�
�� !����" )�8�&� �� ��(� )AXE VIII  (!����"� RS ���� D��>�� ( �_ )�( �FC�
 
" .

, 8 )��� sh�T�� � �,� F1  8F2 � 
�C� �� 
" )�8�&�� �,�.  
       ���!�� ��<� ��� IP !����" )�8�&� �� 8� RS ��p��( ���<�
�
 _ �+� �/� ���  �� �_ ���Z

 �� 
" ���<� a 310mv/v �� � ;<���� ��P�%�
!����" A� RS  8IP !����" ��&� 8� AXE VIII 
*�1 8
�� D�3��� a
%�-( A� �� �@�1 �� 8 % �Z� 
� -	�
�
��  2�<� )�8�&� ��485  �1535  [�g��

/J�C+_� ��� Z b� � D�>FC� ��/$ �
� ��U-C� ���Z.  
��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  

BH8  105  555 
 

 793167 3137874  80 �+�  
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55°SE 
   

$ �� �� – �>��� �4�� �>�6! ,�� >� �:<�C 3� Z2    
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  ������ �, ;(�/�, )�8�&� �� 
8� A� � D�>+F� ��/;%� �+J�Z  [�g�� � .  
794125          { x= 793878  793652       { x=  793923      { x=      { x=   

     A                            B                          C                            D         
 3137425       {Y=3137594  3137262      {Y= 313792    {Y=      { Y =     
795345           { x=795096   793863        { x=  794115      { x=      { x=   

     E                            F                           G                            H         
3139322          {Y=3139490   3137661      {Y= 3137495   {Y=      { Y =   ���� h�-�� I	 ��+�� �, )��� ;(�����  ���+�� ��N35E ���� 8� �, �Z� ��� %
�
�� �� ��
 �FC� A

��Z/��<� P �00 ���� �-�� I	�  D�>+F�X=793923  8Y=3137092 �� � P�(��/ ��+�� �<�-� A
�/��" �� K(�$�/�+�� �
�� Rectangle �*1 �� 9$ �_ ;J�Z ���T
�,�� 1���<�� �1 8

 A

�,��&�� !����"� �+e!� [8�<�/e�!����" �_��� �� ��<� ��( 8� ����1 P� U1
��Z �/           �e�( P�
Z )�����
�� Wx ×ux �_ 8 )��� �+�
� 8 ���<� �/�, )�`+�� Z )�����
��  ��G.P.S �� ��
$ A
 )��

��Z/�T�� P�
� P ���<� ;/�, )�`+�� Z )�����
�� �, ��� Z ^&� 8 �, �C���1 ^��( )�8�&�� 
J�C+_�� $
��U-C�  )�� ( �C<� ��1-BZ2  [�-�Configuration Map ��Z �h���/ )�

-B ,P;%�
�, �Z� )�8�&� A� %
�
�� �	" ��/�� �C<� A
%�-( A� �
� �� �/;%� )�( )��� 
�C� A .
�+�/�, �C<� D��>�    �� n1

�<� D���+e!� ;�8/e� ��p��( 8
�
)�� ( �C<� �� �+2-BZ2  ��( 8

�, �C<� �� ���<��  )�� (3-BZ2  P3-B�Z2  P3-B˝Z2  P4-BZ2  P4-B�Z2  84-B˝Z2   �h���
��Z/� �+	���$ �U�" ]�C� �_ ;%� )�� ��(.  
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$ �� �� �� � �>��� b= ����##�4U1
 H����� /
��U�)RS      (�>�6! ����2-BZ2  
        � ��/A n1 �C<�

�+e!� ;�8�<� D��/e� RS � ; �T ��/��p��( 8 �
�
 �+IP R�� ; �T ��� 

n1 �C<� �� �_ ���`�� , P;%� )�( )��� 
�C� �C<�

�+e!� ;�8�<� D��/e� �/� )�� � ��(
 E
n1

�+e!� ;�8�<� D��/e�RS �
 AVx  �1Vwx �-��$ P;%� �+� s,�� �+e!� ;�8�<� s, 2��	/e� u 

�� �+� s,�<� 8 )�( [�g
�, 
8� PO�� \�� ��, 8 [8�<�� �+e!�/e� ��F� ���  �� P;%� )��_ �FC�
� �� �@�1/�, �Z� �e-� %
�
�� �+e!� ;�8�<� ��/e� �/� �� ��/�,��&� P��� )�( �,�� �C<� A� 

!����"� � ��/�1 �-�� A

�-� )�� (8 A� ��Z/� D��>� 
" D�>FC� �_ ��� )�/� �� �(�� .  
- ���" ��&�!��   )�� (AXE I  �P/� ��&� A
 ���<� A00  815  
" ?�� 8 )�( �T�8Vux 

���� 8 �+�� �_���  ��<� ��5 �/ )�`+�190 �� � �(��/ m�| m�-@ N�� �� ��&� A
���� ����� 8 )�C� �8�&�. 

- !����" ��&��  )�� (AXE II �P/� ��&� A
 ���<� A00  840 R� +�� 8 )�( �T�8        "
-@ N�� ��$ ����� m�| m�
�  ��� !����" �_�� P�-_�  ��<� ��30 �/ )�`+�110       

���� ���T. 

- !����" ��&��  )�� (AXE III �P/� ��&� A
 ���<� A20  860  
" ?�� )�( �T�8zxx 
 ��<� �� 
" �_�� 8 �+�40 �/ )�`+�190  ��<� )�8�&� �� P ;%� )�( �T�840 

 ��e� 3/� )�8�&� ^�Z b/!����" A�  _ ��� ;%� )��_ �g��@).^�ZF1( 

- !����" ��&��  )�� (AXE IV� P/!����" ��&� A� %8
� 8 )��� �
 ���<� A60  �1150 
���� 8 )�( �T�8� ���+� �_����  ���<� �� �_ ;%�80 )�/ )�`+�180  ( P100 

)�/ )�`+�80  ( P115 )�/ )�`+�110  ( P145  )�/ )�`+�140  (�  �@�1 �� ����� ���T �
!����" )�8�&�� � �,/� )�� +� �� �_ ��(
h�g��@ ^�Z ��e� 3 �g�  )�8�&� ��

!����"� $
� ;%� )�( ��/  )�� ( �� ^�Z AF3         �r-� P;%� )�( )��� 
�C� �C<� ��
�� !����" �_ �%�� AXE III  ��&� �����AXE IV �� %�� �_�(��
^�Z �� F2 ��

h�g��@ 
"�  ;%� �+J�Z D��G. 

- ��&� !����"�V  �/!����" ��&� A� �
 ���<� A80  8125  ��&� ?� ( 8AXE IV  ���T
 
" ?�� 8 �+J�Zzxx � �+��  ���<� �� 
" �_��� P�(��90  8120 1�+�
� �� ./ )�`+�

�,� 270  8220 ;%� )�( �T�8 . 

- !����" ��&��  )�� (AXE VI � P/!����" A�  ���<� )�8�&� ��150  �1180  ���T
8 �+J�Z  
" ?��Yxx ���� 8 )��� �+�� �_���  ��<� ��150 )�/ )�`+�210 (

�
�(��.� �r-�� � �_ �%�/!����" ��&� A� !����" ��&� ������ AXE V ��  P�(��
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�<1 �����/��  ��<� �1 �� 
"220 �� �� 
��1/��� t I	 �� �C<� �� �_ �� �
   )��� 
�C� A
;%� )�( . 

- !����" ��&�� AXE VII � P/� A!����" ��&� �
 ���<� A170  8200  ?�� 8 )�( �T�8
 
"Yxx � �+�� !����" �_�� P�(���  ��<� ��180� �� 8/ )�`+�90 ;%� �+J�Z ���T .

!� +�� ������ �/ ��<� �1 ��&� A210 t I	 ��
;%� )�( s%� A. 

- !����" ��&�� AXE VIII � P/� ��&� A
 ���<� A220  �1260 ��/���  �_��� ;%� )�(
 ���<� �� 
"225 )�/ )�`+�+40  ( 8235 )�/ )�`+�80  (� ���� ���T/!����" A�  ��

;%� )�C� �8�&� m�-@ ; %. 

��/� �� �_ ;(�� �@�1 �/� �, ;J��" #�+�Z 
8� A/� ��� +� P �(��
�+g "!����"� �,� �0
 [8�<� E
�+e!�/e� �, ; �T ��� +J��"� �� �� �_
�, �Z� �� %
�
�� �� ;%�/U� �<�1 s� � ���Z/ ;J� ��

�+e!� ;�8�<�/e� �, �Z� )�8�&� ��� %
�
�� � 
�J��� �, ;J��" ��@8 �i� �� ����1� � ����/ �
� A 0 �(��/�, ;J��" �e-� � ;(�� ����
� �� !� ����1
!����" ��U� ^� �,� �+e!� [8�<�/e� ����Z  

 �, �Z�� %
�
��  �� �C<� ��
%�-( A� n1 �C<� ��

�8�<� D���+e!� ;/e�  ���`�� , 8 )�( )��8"
� �_/� )�
��	 ;<���� ��C� �
�,��&� A� !����"� �, �Z� 8� %
�
�� � A 0 ���� ��@8/ �e-

�, )�8�&� �� �U�" #�+�Z� +J��"� �
��Z �FC� �/;%� )�.  
$ �� �� �� �  �>��� b= ����##�
9>�! /
�#:#�4 )IP         (�>�6! ����2-BZ2  

           �/C<� An1 �

��p��( D��
�
 �+IP  
8� )�8�&� ��Z2 � 
�C� ���  �,� . �C<� �� �_ ���`�� ,
�/� )�� � ��(
n1 E

��p��( D��
�
� �+
 A3mv/v  �111mv/v �� � �C<�  �� �@�1 �� P �(��/  )�
�� n1 �_ ��(

��p��( D��
�
� �� �+/�,��&� D��>� �<�-� A� >FC��  � �,��� R� +�� 8 ��( "
1n

� 
" D��
�, 
8� �� ����� �� �+C� %�� ��� P;%� �, ;J��" ��� +�
Z �g
�� �,��&� P�+U�� 

!����"� RS n1 �C<� ��

 D��IP �<� ��! 8 )�( )��8"/!����" ��� �,� RS h�, )�8�&� ���  �_
����� ��p��(
�
� �+/��F� �-+�, ��� ��Z �FC�/� ����� �U�" �� �_ ;%� )�/� �� ��  
��1e*1
 b
�� �:  

- !����" ��&� )�8�&� ��� RS  PAXE I ��p��( ���<�
�
� �+
�+��� � "�/;%� ��.  
- !����" ��&� )�8�&� ��� RS  PAXEII  ��<� )�8�&� ��15 /!����" �_�� b� 

��p��(
�
 �{_��� �� 
" ���<� 8 )�( �,�� �+9mv/v �� �%�. 

- !����" ��&� )�8�&� ��� RS  PAXE III �p��( ���<��
�
�+��� �+ "�/ 8 )��� ��
�_��� ��p��( D�( ��
�
 �+8mv/v  ��<� ��25  89mv/v  ��<� ��40  �FC�
��Z/;%� )�. 
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- !����" ��&� ?�� ��� RS  PAXE IV ��p��( ���<�
�
�+��� �+ "�/!8 ;%� ���  8�
!����" �_���  ���<� )�8�&� ��70  8130 �+�/��p��( �� .+
�
 �+10mv/v  8

9mv/v �FC� ��Z/-B , ;%� )�
!����" �_���  k�( ?� ( �� A� IP  ��<� ��
150 ��p��( D�( ��
�
 �+10mv/v � )�,�C�� ��(. 

- !����" ��&� ?�� ��� RS  PAXE V /!����" �_�� b� IP  ��<� ��115  ��
��p��( D�(
�
 �+10.5mv/v ;%� )�( �FC�. 

- !����" ��&� ?�� ��� RS  PAXE VI k�( ?� ( ; �T �� 8 � ��
 ���<� A
150  8165 ��p��( ���<�
�
�+��� �+ "�/ 8 )��� ��/��p��( �_�� b
�
 ��<� �� �+
155 ��p��( ��
�
 �+9mv/v ;%� )�( �FC�. 

- !����" ��&� ?�� ��� RS  PAXE VII  m�| m�-@ ; % �� 
" ����� 8/ b
!����" 
8�� IP  ��<� ��155��p��( D�( ��
�
 �+10mv/v ��Z �FC�/ )�

�;%. 

- !����" ��&� ?�� ��� RS  PAXE VIII  ��<� )�8�&� ��240 � 8/ )�� ( )�`+�
100 �, �Z� �� a���� �_� %
�
��  �
��p��( ���<� �(��
�
 �{_��� �� �+8mv/v  

�� � �_ �%�� � �� ����� �� ����1
!��-
%��
� 
�/�(�� �Z� A. 

��/1�1 A
�<� �� ./!����" ��� RS  8IP 	�� ��� �T��� h�, 
8�� ��p��( ��
�
�+��� �+ "�/ ?�� �� ��
�,��&�� !����"� RS � �_ ���� ��@8� � �� ����� �� ����1
!��-
%�
*!�% 
�
�� �0
� E/ �, �Z� A

<�1� ���Z.  
$ �� �� ��  �  �>���  cN��� �d!:       

         � ��/� )�8�&� A
�-�� �� �� �,��&�� !����"� e*1
 ����1 )�( bW �<� ��(��� ��         
%���� �,��&� #�+�Z� !����"� RS  ���<� ��70  8135 U1
%��� �� �_ )�( �� �+�/ �U�" �

� �+	���$� ��(.  
$ �� �� �� �� � �>���  c2�� �d!70 �
 ����e  �>�6!3-BZ2  K3-B�Z2  K3-B�1-

Z2 �3-B˝Z2   
        �/%��� ��r- � ��<� ��( A� !����" ��&�� AXE IV [�g�� �+J�Z Z )�����P;%�
�� �
 2�<� A

20  �1240  ;%� �+J�Z [�g�� .!����" ��&�� RS )AXE IV  (�
 2�<� A50  8110  ;%� )�( �T�8
 )�� ( �C<� P3-BZ2 &>1 �� [�	 ��<� ��(
J��Z�$�1 4� � �h��� ���  �C<� �� �_ ���`�� , P �,�

�/� )��  ��(/!����" 
8� b� RS  ��&� �� a����AXE IV  �,��-B , ;%� )�(
 ��G�J �� A
 2�<�120  �1180  8230  �1290 �
�, 
8� �� !����"� �+e!� [8�<�/e� e*1  a 3��
��Z b/��� )�.  
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       [�	 ��<� ��( ��IP !����"� IP !����" )�8�&� ��� RS )AXE IV  (e*1
 �_ )�( b
!����" �� ;<����� RS %8 
8� P���� �� [�	 ��<� ��( ��
!����" �� IP � �_
 2�<� A120  �1220  8

R� +��  )�( �,�� a 3 �� "�, 
8� �� ����� ��� p�"/��  8/��%�Z� �� �,� p�"/�� �� �(��.  
 )�� ( �C<� ��3-B�Z2 ���!�� ���<�� ��Z �h���/���!�� �C<� �� �_ ���`�� , P ;%� )��  ��<�

RS �/� )�� !����" ��(� RS !����" ��&� �� a����� AXE IV �
 2�<� A70  �1110  �,��
��Z/( 8 )�
� sh�T 
" .� �� , P�(��� �,� F1  8F2 � �FC� �� 
" )�8�&�� �-_.  
       ���!�� ��<� ��� IP !����" ��&� )�8�&� ���  P AXE IV !����"� IP �
 2�<� A60  �190 

�� , �_ ;%� )�( �,��� �,� F1  8F2 � �FC� �� 
" )�8�&�� �� �@�1 �� P�-_  ;<����
!����"� �,� RS  8IP ���!�� ���<� ��� !����" ��&� 8 )�(� AXE IV+J��" K(�$ 8�  �<�-�
, �_
% �Z� ��i" ���`B
�
��  � )�,�C��  [�g��  ��(/J�C+_� ��� Z b� � D�>FC� ��/$ �
     ��U-C

�� ��(.                                                                                              

 ��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  
BH1    70 100  205926  3137748 

 
 

60�+�  
  

N125°E  
   

60°SE  
   

$ �� �� �� �� �  �>���  c2�� �d!135 �
 ����e  �>�6!4-BZ2  K4-B�Z2 K4-B�1-

Z2  �4-B˝Z2   
        �/%��� ��r- � ��<� ��( A� &� k�( ?� ( ; �T!����" ��� AXE IV ) ��<�135  ( [�g��

!����" P;%� )�(� AXE IV �
 2�<� A130  �1170 � �, ;(���� 8 )�( �T�8
 2�<� A10  8200   
 D�>FC� ��AB=MN=a=40 � KU@ 8 �+�/,�`+�� Wx   )�� ( �C<� �� P;%� �+J�Z [�g�� �+�

4- BZ2 &>1 �� [�	 ��<� ��(
J��Z�$�1 4� , P ;%� )�( �h���� �C<� �� �_ ���`�� /�  )��  ��(
 2�<� ��G�J ��80  �1125 /!����" b� RS ��Z �,��/!����" �� ;<���� �_ ;%� )�� RS  PAXE 

IV  ��<� ��( �� P�����IP �
!����" )�8�&� �� �� AXE IV !����"� IP  � )�,�C��  ���<� ��(
��p��(
�
�_ �+ "�+��� a 3 �� "�/� ��� ��(.  

    C<� ��)�� ( �4-B�Z2 ���!�� ��<�� ���!�� ��<� �� �@�1 �� P;%� )�( )��� 
�C��  )�(/ b
!����"� &�%� �
 2�<� A70  �1130 e*1
� 
" D��i� �_ )�( b
n1 �C<� �� �

 ;�8�<� D��
�+e!�/e� ��� ��/�+e!� ;�8�<� ���<� ��/e� �
��Z �,�� �/!8 ;%� )�� �G� �Z��  �_�� D��>� �_

����" ��&�!� AXE IV  �C<� ��4-BZ2 ��/��� � �� )�(/���!�� ��<� A� � �� )�(
 2�<� A
140  �1170  ��&� �� a���� 8AXE IV e*1
��Z b/�� , P ;%� )�� �,� F1  8F2  )�8�&�



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٤٥       

 ا����ف –�
�و�
 ا����ف �����  

� �FC� �� 
"�  ��<� ��( �� P �--_IP �
��p��( ���<� �
�
� �+
 2�<� A90  �1150 �/ �� 8 )��� ��
 2�<� ��G�J130  �1150  ��	 �{_��� ��/-�� 14mv/v �� �%� .�� s,� �,� F1  8F2  )�8�&�

� �FC� �� 
"� ��	 ;<���� 8 �-_� �
 AAXE IV �, 
8�  8� !����"� RS  8IP  ���<� ��
���!���  )�(IP  8RS �� �� �@�1 �� P���� ��@8
%�-( A�  [�g�� �<�-�/J�C+_� ��� Z b�  ��

� D�>FC�/$ �
� ��U-C� ��Z�.  
��/E  ��<� ��<� X  Y  ��*� ?���  �"/D�   (
.  

BH1 135 130  206285 
 
    

3138289  
 
 

100�+�  
  

N125°E  
   

45°NW  
   

$ �$  �  4�#� �_#�e :F�   
        J�hp D��!��� �� N�,
�/���� )�8�&� �� b� !����" 
��_ �FC� 
����� �,�  [8�<�
�+e!�/e� RS �, �Z� �� ����� ��� �
!��-
% )�
�
�� �� 8/��� � �� �U�" �����/-B , 8 �, ;J��" �
 A

�1

���@ )�+�Z A� < 3 8� -B , P;%� )��� �U�"
� �� A/�1 ����� A

�� , A� �U� 8 �, ^�Z P �,/�+ "
*�1 ��
�+� a/J�hp D��!��� �
�/� �� b/��   �� @ �� D�3��� �`
%�-( A� (�hp 8
 � �/ P�<�-� A

�1

�, ��� Z ^&� A� C+_�J�� � N��,� ��/;%� )��� ��!��� A.  
      �+e!��hp #8� �� )�( �+%��	 N��,� �� ����� ��/g-% ;�8�<� #8� ^��( b� Resistivity 

(RS) h�<!� K��T 8� Induced Polarization (IP) � ��+�� �<�-� 8 )�( )��*+%�/ )����� K(�$ �
Z
�� �/J ��+_�J 8� A
�/e� ��" ��/ �Rectangle ��Z/���@ )�+�Z 8 )�� !����"�  P )�( �FC� �,

!����" �_��� �� 9:%� ��" �� )��*+%� �� �,/��T8� �� – ��T8�� Dipole-Dipole  �� 
" )�+�Z
U1 �� a 3
���!�� ���<� 8 ���<� ��( �� ��Z �FC� )�(/�.  
U1 �� ��+��
n1 �C<� �

�+e!� ;�8�<� D��/e� ��� �<�-��  �,/ a��-� �� bZ1  8Z2 �,��&�� 

!����"� �+e!� [8�<�/e� �, �Z� �� ����� ��� %
�
�� ��Z [���� �U�" D�>FC� 8 �FC�/� P�/ A
��� �,��&��  )�� ( 
8�Z1  )�� ( �C<� �� �_2-BZ1 e*1
��Z b/�� �-1���3 )� :  
- !����" ��&��  )�� (AXE I – �/� ��&� A
 ���<� A-45  �1-5 �
� A/�, )�`+�� 

100  �1250  �T�8 
" ?�� 8 )�(zxx !����" �_�� P;%� �+��  ��<� ��-15 � �� 8/ )�`+�
200 �P ;%� )�( �T�8/!����" A� �_ 8 )�C� �8�&� �<�-� m�| m�-@ N�� �� " ��

+J��" )�8�&�� R� +�� �C<� �� �@�1 �� P ;%� �+J�Z ���T"�/!����" ��&� A�  ��&� ����� P
!����"� AXE II � m�| ;U@ ���  �(��%�� �_
 ^�Z ��F1 h�g��@ 
" ��� �
 D��G �

;%� �+J�Z. 
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- !����" ��&��  )�� (AXE II – �/� ��&� A
 ���<� A00  �185  ?�� 8 )�( �T�8
 
"yux � P ;%� �+�/!����" A� ����� �_����  ���<� ��10  P15 P40  P50  875��  �(�� .

!� +�� ������ �/!����" ��&� A� � k�( ;U@ ��
�� �/��� ��Z/t I	 �� 8 )�
 �FC� A
��Z/!� +�� ��i" ;%� )�� �/h�, )�8�&� D��>� �Z� A� �+e!� ;�8�<� ��/e� �+��� "�/ ��

�� ^��T �C<� ��/��� � P ;%�/ ��<� �� ��� ��&� �� ; �T A120 � ��/ ���T �, ;J��" �
 ;%� �+J�Z .��  ��&� �� g� �_ ;*Z 
��1AXE I  8AXE II  D��>�/ �Z� b

%
�
��  ��<� ��-45  ��<� �1160 �� �, ^�Z I%�1 �_ �(��� F1  �1F7  8 )�( ��T
%��
n1 8 �U�" ��e� 3 ��

�� �
�,�� �&��  ;%� �+J�Z D��G 
" ��.��i"� � ��/ �� �Z� A

 ��<�125 �/�, )�`+�� 200 �� 4�% ��
� A/� )�� � �C���1 �_ ��(� �
 �*� 
" �� �
��Z/;%� )�.�/ )�� ( �� �Z� AV3 ;%� )�( �FC� �C<� ��.  
- !����" ��&��  )�� (AXE III – �/!����" ��&� A� �
 ���<� A20  �1100  ���T

 )�� ( ��<� )�8�&� �� 8 m�| m�-@ N�� �� �_ ����20  ^�Z I%�1F2  )�( ET�+�
 
" ?��P ;%�yxx  ���<� �� 8 �+�45  P50  885 ����� �_���� ;%�. 

� �����/!����" A� ( N�� ���, 
8� �� k�( ?� � �+e!� [8�<�/e� �/�`� � ���	���  �-_
� �� �_/+J��" K(�$ ��  U� P����� ���T
�( ;U@ A/!�� �
�, ;J��" ��@8 ^� � ����/ �

�,�� ;�8�<�� Z )�����
�� �+��� )�( "� s_� !8 �(��� � ��i"/�, �Z� A� %
�
��  D��>�
���/��� ��� �+e!� ;�8�<�/e�  P;%� )�( �,��� A 0/�� �e-/ 
8� ��@8 ;(�� �r� �� �
�,� +J��"� � ;(�� ����
� �� � ^��3 ����1/!����" ��� A� !8 �(�� �,� ��(/��  I
%�-( A� 

�, �Z� ����� 8� %
�
�� ��i" �_�  ��<� �� �_ 
" ��115 � �� 8/ )�`+�100  �1120 �/ )�
� �C���1 8 )�(� �
��Z �*� 
" �� �/!� )�
 )�--_ ���T ^�� !� +�� ��@8 ��� �, �Z�� 

%
�
�� �+e!� [8�<� 
8� P;%�/e� �
 ���<� A120  �1175 <� 8 )�( �T�8
 O�� \�
��F� �� �U�" )�8�&�� � �FC�� � P �-_/�,��&� D��>� �, 
8� A� !����"� ����� 

� D�>FC�/� �� �-(��.  
AXE IV �
 ���<� A115  8165 ���� 8 )�( �T�8� �_���  ��<� ��125 �/ )�`+�20 

�� �(��.� �����/� m�| 8 k�( ;U@ �� �Z� A
�� �/��� t I	 �� 8 )�(
��Z �FC� A/ )�
� ;%�/ )�� ( �� �C<� �� �Z� AV1 ;%� )�( )��� 
�C�.  

AXE V � )�8�&�
 ���<� A120  �1175 .  
�,��&� �C<� �� �@�1 ��� III  8V  � ���  D��>� 
��1/ ��<� �� j��� �Z� b20  �1

175 ;J�Z �r� ��.�/ )�� ( �� �Z� AV2 ��Z �FC� �C<� ��/;%� )�.  
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       !� ( KF� ��� �,��&�� !����"� � D�>FC� ��/e*1 �
��Z b/;%� )�:  
!����" ��&��  )�� (AXE VIM �/!����" A� �
 ���<� A-45  800  
" ?�� )�( �T�8

zux ��" �_��� P;%� )�C� �8�&� m�| m�-@ N�� �� �_ ;%� �+�!���  ���<���-25 
 8-5 � ;%� )�( �T�8/!����" A� � �� ^��_ ����/+J��" K(�$��  ���� ���T.� �����/ A

!����" ��&��  ��<� )�8�&� �1 ��100 �� n1 �� �@�1 �� 
��1

�+e!� ;�8�<� D��/e� 
��/��� t I	 �� �_ �� �
��Z �FC� �C<� �� A/;%� )�.  
- !����" ��&��  )�� (AXE VIIM �/ A� ��&�
 ���<� A10  �150  8 �+J�Z ���T

 
" ?��zxx � �+�� !����" �_�� P�(���  ��<� ��45 ;%� �+J�Z ���T.� �����/ A
� k�( 8 m�| ;U@ �� ��&�
n1 �� �@�1 �� �

�+e!� ;�8�<� D��/e� ��/��� 

��Z/t I	 �� 8 )�
��Z �FC� A/� �C<� �� �_ ���`�� , P;%� )�/� )��  ��(
�/� �Z� A
 ���<� A-15  �1175 �, ; �T 8 )�( �T�8� T�(� � �� 
"/ K(�$�

+J��"� �  P���� ���T/!����" ��&� A� %��
�, ^�Z ��� F1  �1F7 ��Z ��T/ 8 )�
n1

1��� �$ �, ^�Z ��e� 3 �i� �� 
" ���+�� ��/� ;%� )��" �/ �� �C<� �� �Z� A

 )�� (V4 ��Z �FC�/;%� )�. 

- !����" ��&��  )�� (VIII M �/!����" ��&� A� �
 ���<� A95  �1135  )�( �T�8
� ?�� ;%�/ ��&� Azxx � �+�� !����" �_��� P�(���  ���<� ��100  P105  8 

120 ;%� )�( �T�8.� �C<� �� �@�1 ��� � 
��1/!����" ��&� A�  ��&� ����� ��
!����"� AXE VI  ��&� �3� g� 8 ;����VI  8VIII  ��/ �� j��� �Z� b

r�;J�Z �.�/ )�� ( �� �Z� AV5 ��Z �FC� �C<� ��/;%� )�.  
     n1 �� �@�1 ��

�+e!� ;�8�<� s, 2��	 D��/e� �, ^�Z� ���+�� � ��/�� 
8� A/���  ;%� )�(

 N8�� �� �_F1  �1F7 � ���+�� P ;%� )�( )��� 
�C� �C<� ��/T�( ?� ( �, ^�Z A� – ��| m�-@� 
	�� P;%�� � ��/�>� �, ^�Z A`+�e( D�� h�,� ��� �� �U�" ��e� 3 �_ �-+�,� �, �Z�� 

%
�
�� n1 D��>�

� �U�" ���+�� �� �(��.  
-  �<�-� ��Z2 �, �C<� ��� n1

�+e!� ;�8�<� D��/e�  )�� ( �C<�2-BZ2 �,��&�� 

!����"� RS � D��>�/��Z �FC� �/;%� )� .!����" ��&��   )�� (AXE I  �P/ A
� ��&�
 ���<� A00  815  
" ?�� 8 )�( �T�8Vux ���� 8 �+�� �_���  ��<� ��5 

�/ )�`+�190 �� � �(��/���� ����� 8 )�C� �8�&� m�| m�-@ N�� �� ��&� A. 



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٤٨       

 ا����ف –�
�و�
 ا����ف �����  

- !����" ��&��  )�� (AXE II �P/� ��&� A
 ���<� A00  840 R� +�� 8 )�( �T�8        "
$ ����� m�| m�-@ N�� ��
�  ��� !����" �_�� P�-_� � �� ��<30 �/ )�`+�110       

���� ���T. 

- !����" ��&��  )�� (AXE III �P/� ��&� A
 ���<� A20  860  
" ?�� )�( �T�8zxx 
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" �_�� 8 �+�40 �/ )�`+�190  ��<� )�8�&� �� P ;%� )�( �T�840 

 ��e� 3/� )�8�&� ^�Z b/!����" A�  _ ��� ;%� )��_ �g��@).^�ZF1( 
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� 8 )��� �
 ���<� A60  �1150 
���� 8 )�( �T�8� ���+� �_����  ���<� �� �_ ;%�80 )�/ )�`+�180  ( P100 

)�/ )�`+�80  ( P115 )�/ )�`+�110  ( P145  )�/ )�`+�140  ( ��  �@�1 �� ����� ���T
!����" )�8�&�� � �,/� )�� +� �� �_ ��(
 �gh�g��@ ^�Z ��e� 3�  )�8�&� ��

!����"� $
� ;%� )�( ��/  )�� ( �� ^�Z AF3         �r-� P;%� )�( )��� 
�C� �C<� ��
�� !����" �_ �%�� AXE III  ��&� �����AXE IV �� %�� �_�(��
^�Z �� F2 ��

h�g��@ 
"�  ;%� �+J�Z D��G. 

- !����" ��&��V  �/!����" ��&� A� �
 ���<� A80  8125  ��&� ?� ( 8AXE IV  ���T
 
" ?�� 8 �+J�Zzxx � �+��  ���<� �� 
" �_��� P�(��90  8120 1�+�
� �� ./ )�`+�

�,� 270  8220 ;%� )�( �T�8 . 

- !����" ��&��  )�� (AXE VI � P/!����" A�  ���<� )�8�&� ��150  �1180  ���T
 
" ?�� 8 �+J�ZYxx ���� 8 )��� �+�� �_���  ��<� ��150 )�/ )�`+�210 (

�
�(��.� �r-�� � �_ �%�/!����" ��&� A� !����" ��&� ������ AXE V ��  P�(��
�<1 �����/��  ��<� �1 �� 
"220 �� �� 
��1/��� t I	 �� �C<� �� �_ �� �
   )��� 
�C� A
;%� )�( . 

- !����" ��&�� AXE VII � P/!����" ��&� A� �
 ���<� A170  8200 � 8 )�( �T�8 ?�
 
"Yxx � �+�� !����" �_�� P�(���  ��<� ��180� �� 8/ )�`+�90 ;%� �+J�Z ���T .

!� +�� ������ �/ ��<� �1 ��&� A210 t I	 ��
;%� )�( s%� A. 

- !����" ��&�� AXE VIII � P/� ��&� A
 ���<� A220  �1260 ��/���  �_��� ;%� )�(
 ���<� �� 
"225 )�/ )�`+�+40  ( 8235 )�/�`+� )80  (� ���� ���T/!����" A�  ��
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�J��� �, ;J��" ��@8 �i� �� ����1� � ����/ �
� A 0 �(��/�, ;J��" �e-� � ;(�� ����
� �� !� ����1
!����" ��U� ^� �,� �+e!� [8�<�/e� ����Z  

 �, �Z�� %
�
��  �� �C<� ��
%�-( A� n1 �C<� ��

�+e!� ;�8�<� D��/e�  ���`�� , 8 )�( )��8"
� �_/� )�
�C��	 ;<���� �� �
�,��&� A� !����"� �, �Z� 8� %
�
�� � A 0 ���� ��@8/ �e-

�, )�8�&� �� �U�" #�+�Z� +J��"� �
��Z �FC� �/;%� )�.  
�, �C<�� n1

��p��( D��
�
 �<�-� 8� �, �+Z1  8Z2 �
	�� �� �� !����" ��@8 ������ �,� 
��p��(
�
�0  �+
� �� ����� �� �_ �� E
!��-
%��
��, �Z� 
� %
�
�� �� � �FC� �(���  8 �-_

�,��&� �� k������ !����"� RS � ����� �� 8 �����/� �`
�, 
8� �� p�"/�� !�
� ^/��<� 
��� ��/ �
��p��(
�
� �+� ���Z.!8� �,��&�� !����"� ��p��(
�
���� D��>� �+� ��/��� ;%� )�C�.  
      �-�� ��� �*1
�1 8 �,�

�,��&� A� ����"!� RS  ����1u  
8� �� ��<� ��(Z1  �� ��<� ��( 8� 8
 
8�Z2 U1
��Z �/�_ �� P�
� �/���!�� ���<� 8 ���<� ��( A� �,��&� )�8�&� )�(� !����"� RS 

���!�� ���<� �� 8 )�( )��8"� �*1
�,�� !����" )�+�Z 8 [�g�� [�R� �,� RS ��Z �FC�/ )�
*�1 �� 9:%
�+� a/���!�� ���<� �� �( )RS   8IP �� D�3��� 8
%�-( A� �, �Z� �� a���1 8� 

%
�
�� ���� �_� � 
� -	�� �-(�� )	�� ��� !����" ������ �,� RS ����� +J��" K(�$� �
�-(��  (
�� 
�%�-(��_ �� ��e� �r� ?���1 8 o&� 8
     ^&� P��@�� D�3��� �� ��<� ��( �, �� P�<�-� \�-( A

�, ��� Z� J�C+_��  ����Z �h��� �U�" ^��_ D�>FC�/� �� P�/� �3� g� �/�, ��� Z A� J�C+_��  8
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T�� A
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�� ��G�J �� d�
�
% �Z� �� ;��� }��*� )

}��*� �!�! N��&�� �/8��8 �(�� ��. aJ� }���  }��*� ��G�J A/�1 )�1�_ �� �_ux  d���� )��� �� }�+�
s
%�� .   

B �) � �� E0
���;<��� �  
��+��  �8�� d�/�<1 ��G�J �� 
" N�� 8� �� d�
�
% �Z��� �� 3 }�+%�� �� d/��&G }�U+(����
Vxx+�;%� )�( [�g��P �+(�� ��� ���_8 d�
�
% }�, �BZ�8 �Z� ��@8 �� d`+�� �_ N�� �, �� � .

 ^��( d/��&G }�U+(���� A/� : P �, �/R ���+��8 .
( P �, �Z� ���+��8 .
( P dJ��Z�$�1 .
(
P�, �,���" P ���1��_ P 
�
%��+!" P �,���8 9-@8 }p�!�+
! P �U��Z P �, �/R8 �, �Z� ;��F0  )��

8 d%�+%� ...;%� �+(�� ��@8 ��<� ;(���� }�+%��8 ?�� �� �_.  
 9:% \�
<� �� d%�-( A
�� ���<� D��>� }�+J� #����$ �� �� )��" ;%�� D�3��� A/�uxx/V 

 ;!�U% �� 
��+� �1 P )�/��Z ��@� 
" }8� )�
|8 d%�-( A
�� P �Z� D�3��� d�� 18 )��_ s
%�1
� �� }��*� 2�<� ;
�T�� �Z� �� .%�-� }��*� �/8�� �� ��G�J A/�+ _8 }��*� ��G�J A/�+ _ �

;J�/ ;%� d�
�
%.  
  }��*� }��U-C
$ 2�<� }���P �Z� �� 2��1�� �� }��*� 2�<� ;
�T�� 8 ���<�  )�/��Z s
%�1 d��
%

 )�/��Z �h��� #���Z �� ^>J A
 , ��8 ;%�.  
 ��*� }�e% .>� [�`-, ^ 3 �� ;%� Ae � 2�<� A/� �� d�
�
% �Z� �� ;��� P }��*� )�`+%�8 }

8 s_ ��G�J �r��/  �/8�� }8� d+�/�� )��% ��%�&� �� �_ P ���Z ��/��!�! ���Z ?� 3� )�`+%� }��*�.    
B �/ � �%�#0 F��� 4�GH�� I"������ � !-� =�% ;<��� ����� ��� :  

*� }��� �/� 2�<� �, �C���1 ;(����8 b/�
J�hp }�, )��� \�%� ����( d� )��� ��U-C
$ }��:  
 ���( }��*� aJ� 8� �� ;%� �+U� �, ��� Z : ��+��  aJ�ux����8 P }�+� " aJ�Vxx 28�C� P }�+�

 aJ� �e-/���ux �/� � ���	�� d�
�
% �Z� �� ��� Z }�+�.  
;%� )�( )��� K/� � ������ d%�-( A
�� �C<� �� 2�<� A/�.  

 }���P �+U� ]�08 }��� ���<� A/� �� �/�>1 �_ P ;%� )�( )��8" �/�>1 8� ?�� ���<� d	�� ��
Z����+et�_ d/� -  d�
�
% �Z� �� 2���� �+C
� d/� -Z��� �� �/�>18 )��� ��<� ^_ �� 2����

;%� )�( )��8" ^G��J8 �/�8� K/� � }��� }��*� ��<� ;
�T��8.  
 }��*� �!�! �/8�� P d�
�
% �Z� �/8�� P ���<� �� �/8�>1 A/� ��  }��*� }�e% ���<+%� ^&�8 ��G�J P

���_ Pd�
�
% �Z� �� ;��� ";%� )�/��Z �FC� .  
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  sh�T ;!�� �� }��*� �!�! .
( 8Vu  �@��  
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 ا����ف �����  

  � �� ��� BH4:   
D�>+F� �� 793280E  3137176N  k�C��-@  )�� ( �C���1Y   d�
�
% �Z� .
( Pwu    8 �@��

 sh�T ;!�� �� }��*� �!�! .
(Wx   �@��  
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 ا����ف �����  

  � �� ��� BH5:  
   D�>+F� ��793357E  3137282N  k�C��-@  )�� ( �C���1z    d�
�
% �Z� .
( PwV   �@��

  sh�T ;!�� �� }��*� �!�! .
( 8Wx  �@��  
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 ا����ف �����  

  � �� ��� BH6:  
   D�>+F� ��793496E  3137441N  k�C��-@  )�� ( �C���1u    d�
�
% �Z� .
( Pyx   �@��

 sh�T ;!�� �� }��*� �!�! .
( 8Wx   �@��  

  � �� ��� BH7:  
   D�>+F� ��793570E  3137636N   k�C��-@  )�� ( �C���1v    d�
�
% �Z� .
( Pvx   �@��

  sh�T ;!�� �� }��*� �!�! .
( 8Wx  �@��  
;%� )�( )��8" s, [8� �/�>1 �+C
� ]�08 ;U@.  



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  

 

١٥٧       

 ا����ف –�
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 ا����ف �����  

  

  � �� ��� BH8:  
   D�>+F� ��793386E  3137360N   8 k�C��-@A
��� �C���1 }�,  )�� (Yx 8z  .
( P 

 ���+��8   d�
�
% �Z�N30E/65SE    sh�T ;!�� �� }��*� �!�! .
( 8Wx  �@��  
� �� ��� BH9:  

 D�>+F� ��793575E  3137778N    k�C��-@  )�� ( �C���1WV    d�
�
% �Z� .
( Pwx  
  sh�T ;!�� �� }��*� �!�! .
( 8 �@��Wx  �@��  

;%� )�( )��8" s, [8� �/�>1 �+C
� ]�08 ;U@.  
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 ا����ف �����  

  

  � �� ���� BH10:  
  D�>+F� ��793661E  3138033N  k�C��-@  )�� ( �C���1WW   d�
�
% �Z� .
( Pyx    �@��

� }��*� �!�! .
( 8  sh�T ;!�� �Wu  �@��  
;%� )�( )��8" s, [8� �/�>1 �+C
� ]�08 ;U@.  
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�و�
 ا����ف �����  

  � �� ���� BH11:  
   D�>+F� ��792848E  3136804N   8 k�C��-@  �� ^�T  )�� ( �C���1Vw.
( P   d�
�
% �Z�

vu �@��   sh�T ;!�� �� }��*� �!�! .
( 8u    �@��  
� �� ��� �  BH12:  
  D�>+F� ��206263E  3138277N  m�n!� (  )�� ( �C���1�   d�
�
% �Z� .
( PvY   8 �@��

 sh�T ;!�� �� }��*� �!�! .
( Vu �@��  

  � �� ����:BH13  
  D�>+F� ��206322E  3138388N  m�n!� (  )�� ( �C���1Wv   d�
�
% �Z� .
( Pwu   �@��

  sh�T ;!�� �� }��*� �!�! .
( 8Wu  �@��  
s, [8� �/�>1 �+C
� ]�08 ;U@ ;%� )�( )��8".  
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  � �� ���� BH14:  
   D�>+F� ��20644E  3138495N   ��-@k�C  )�� ( �C���1Vx   d�
�
% �Z� .
( Puv   �@��

  sh�T ;!�� �� }��*� �!�! .
( 8Wu  �@��  

  � �� ����: BH15   
D�>+F� ��206760E  3138965N  ��-@k�C  )�� ( �C���1VV    d�
�
% �Z� .
( Pyx   �@��

( 8  sh�T ;!�� �� }��*� �!�! .
Wu  �@��  
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 ا����ف �����  

  � �� ���� BH16:  
  D�>+F� ��206803E  3139025N   ��-@k�C  )�� ( �C���1VW   d�
�
% �Z� .
( Pvu   

 sh�T ;!�� �� }��*� �!�! .
( 8 �@��Wu  �@��  

  � �� ���� BH17:  
 D�>+F� ��206834E  3139166N   m�n!� (  )�� ( �C���1Ww   �Z� .
( P  d�
�
%ux   �@��

  sh�T ;!�� �� }��*� �!�! .
( 8Vx  �@��  
;%� )�( )��8" s, [8� �/�>1 �+C
� ]�08 ;U@.  
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 ا����ف –�
�و�
 ا����ف �����  

wMVM � 8 d$�e%8�_�� E
G�1
 d$�e%8�e :  
� �� �� �
���� ����	  :CN . 01 . T   

�:Q%8�'��:   D�>+F� �� ��'�� ��� �206719E   3138990N  ��/�<1 ��UCF���"s!�%  O����1
��/�<1 ��, )�*��� ��% �� ^/� +� )�
1" �+/���" �`-%���8 �%� �� �r-� �' O���
*% ;(��

 ;%� )�( �	� P �(�� )�( )�+!" ��
J��$. 

��!��� �/�+�  �:Q%8�Q
�:  
 ;J��:   H
+/�
J��$(Porphyritic)   

 �, ;�/�'�-J(Phenocrysts) :  
V.  ��'�/p�$ : ����Q( ��,����(Euhedral) ��!�| " )�����     �� P H
++-% ��$ ^'�� �����

 ��  ��/�<1 ��,u/x  �1z  �+ 
�
� . � ' �U�" �� ���� 8  �-+�, �/�g1 
8�� 8 s!�% �,���� �{'�
 �-(�� �� )�
1�-��' )�Z 8 )�
+
�/�% . ;%� A/���" �� �� �U�" �h�
 
( .
'�1 . D��-�

 ��( �� )�/� ��'�� ��,����) 
�( ��'��;%� .
'�1 �� �

n1 )�-,� 
�C� ( �(��� �� �'
 ��� )�( ^/��1 A!�Q!" D�:%��J ��)R� +��. (" 

W.  H
J�� ��U
��'(Mafic Minerals)  : ?8� �+%� P ��( �� )�/� H
J�� ���' �+%� 8�
��!�| ��,���� " �� �' �-+�, ��Q( ��
�+��z/x  �� H/��� �1 �+ 
�
�W �1� 3 8 �-+�, �+ 
�
� "

' �� ��g� �/�UCF� �� �
!8� A�'8�
$ �� ���i" ��-, �!8 ��� )�( �/�g1 ;/��' 8 D�-��
 ;%� )����)��!�| A�'8�
$ �-
�' ";/p8� . (��� 1 H
J�� ��U
��' �`/� �+%� " �� )�( �/�g1

 ;/��'–  ��� )�( �/�g1 D�-��' �� �+ �T )�Z 8 A
+��$�%)��� 1 �/�g1 �
� �,�Z " ;/��' ��
;%� (�i� 8 ;%� )��� � ��@ �� �
!8� ���' �� �. 
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 ا����ف –�
�و�
 ا����ف �����  

 �-
�� :�1� 3 �-
�� "��!�| ��,���� 8 ��'�/p�$ ��, ;
!8�Q
� ^��( 8 ;%� H
1�:%��J     " ^Q( ��
 A!�Q!" D�:%��J)�+ ' ���<� �� ( �(�� �� . )�/� �
� H$� ��U
��' 8 ;/��' 8 �%� ��U
��' ��/��<�

 ��( ��.  
 �3�J ��U
��' :$� ��U
��' H)�-+�, ;/�
$�Q!�' 8 ;/�
$ �� ��QC� H$� ��, ���� �� � ' ����1 (

. O-% [�� : ;/���" �'��1 �� ^/� +� ;/���".  
� �� �� �
���� ����	  :CN . 02 . T   

�:Q%8�'��:   D�>+F� �� ��'�� ��� �206829E 3138746N   ;(�8 ;�$ �p�!�J�����
J 4�%�� 4�% �� O�� )�
1 �,�r� )�(��	 D���T8 ��UCF� ����� D��-�8 O����% �`+�Q(8 #�

 �@�� 8 s!�%)#�J(��/�<1 #�+�Z�� �<�-� ��
�
% ��, �Z� N����8 �8��1�8� �r-� �'" �
%8
 ;%� �1 s!�% �Z� N���� �� ;��� 8 ;%� �+J�Z���� . ;%� )�( �	�.  

��!��� �/�+�  �:Q%8�Q
�:  
 ;J�� : H
+/�
J��$(Porphyritic)   

 �, ;�/�'�-J:  
V. �$ ��'�/p :��!�| ��,���� " ����Q((Euhedral)  ����Q( � 
� )�Z 8(Subhedral)  �'

 �-+�, )�
1�-��' E
�0 ���� �U�" �� ���� .��!�| " �-+�, H
++-% ��$ ^'�� ����� . .
'�1
 ;%� A/���" �� �� 8 I%�+� �h�
 
( . �8�� �� �,���� ��/�<1 )�����u/x  H/��� �1 �+ 
�
�

 ��Y  
�
� ��( �� )�� A
 F1 �+. 

W.  H
J�� ��U
��'(Mafic Minerals)  : �� ��/�<1 ��, )����� �� H
J�� ��U
��'z/x 
 �8�� �1 �+ 
�
�V ��!�| �' ���( �� )�/� �+ 
�
� "��� 1 " )�
1�-��' �+ �T )�Z 8 )�
+/��'

 �-+�, .�!8 �-+�, )�
�'� �h�@ ���� �
� �,�Z ���� �� ���i" �U�" �� ������  A�'8�
$



����� ��	
���
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 ا����ف –�
�و�
 ا����ف �����  

 ;%� )���� ��g� �
!8�. ;/p8� ��� �� 8 A�'8�
$ �-
�' �%� �� �r-� �, A�'8�
$
(Augite)  �-(��. 

 �-
�� :�1� 3 8 ;%� �����/� �-
�� " �$ P ��'�/p�$ ��, ;
!8�Q
� ^��( 8 ;%� H
1�:%��J
(Patch) R� +�� ^Q( �� ��, "��J 8 �/� ��
�� ��, ���� 8 c A!�Q!" D�:%��J �(�� �� H$� 
�8.  

 �3�J ��U
��' : H$� ��U
��'  
  O-% [�� : ;/���"(Andesite) )R� +�� "c ;/���" �'��1 N��� K/��Z ��. (  

� �� �� �
���� ����	  :CN . 03 . T   
�:Q%8�'��:  D�>+F� �� ��'�� ��� �206508E 3138550N     ^�Z N���� )�+!" ��,���8��

)N20E (��/�<1 �'"(�� �� #�J ;%� )�( �	�  ��'�� ��� � �. 

��!��� �/�+�  �:Q%8�Q
�:  
 ;J�� : H
+/�
J��$  

�1� 3 �' ;%� ��/� ��
�� �, ;�/�'�-J ����1 ��� � A/� �� " ;%� )�( ^
QC1 ��'�/p�$ ��.  
 �8�� �� 8 �-+�, E�+F� ��, )����� �� �, ��'�/p�$Y/x  �/u/x  �8�� �1 ��+ 
�
�z  ������ �+ 
�
�

�" ;%� �U . I%�+� �%� �� �r-� �U�" .
'�1)A/���" �1 ��'�`
!8� �� �� ( �(�� . K
� 8 s' �,����
 )�
1�-��')�+��� �/�g1 A/� �,���� �� ���� �� ";%� �/�( ( ;/��' �� �h�g��@ �
� �,���� ���� �� P

 ��( �� )�/�)��( �� )�/� �
%8 �� �� �,���� ���� �� �
� �/�g1 A/� )�Z . ( �Z� ����� �
� �,�Z
 �-+�, A," �
�'� �� �'��� ��, .��� 1 ����� ��, .!�T D��-� 8 �,�Z " �/ 8 D�-��' �� )�( �/�g1

��� 1 " �' ;�
� �FC� 8 ;%� )��� � ��@ �� �
!8� ���' �� ��i� �' ��( �� )�/� �
� ;/��' ��
 D�:%��J �/ )��� �, H
J�� �� �
!8� ���'.  
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 ا����ف –�
�و�
 ا����ف �����  

��� 1 �-
�� "�
�'� ��( �� )�/� )�
1 �� )�UT O�� �� 8 ;%� ) . ��<� �� �Qt�' ��UCF� �� )�Z
 ��( �� )�/� )�
�'� )�
1 )�
 	 A/� �� ��'�/p�$ ��, ;
!8�Q
� �� ���i".  

��� 1 �' )��� �� �C
( �-
�� ����� O-% �8� �� ?� +�� " c ;%� )�( )�
�'�  
�� )�/� ��<� �� �3�J 
��-�� �
� H$� ��U
��'  ��(.  

 ��( �� )�/� ��<� �� �
� A," �
�'� ���� 8 ��	 ��, �Z�.  
 O-% [��) :�!�
, ( )�
+/��' P )�
1�-��' P )�
�'� ;/���".  
� �� �� �
���� ����	  :CN . 04 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �206325E 3138482N ��/�<1 )��1��" O���� j���
��8 O�� )�
1 �p�!�J���8 ��,�� O���
*% )�(�$ ��, )�*�8 A(8� ��% #�J8 ;�Q% 4�%

 �(�� �+(���� #�+�Z A/�+C
� ��
�
% H/�� N���� �<�-��� �%� �� �r-� �' )�+!" ��8���18 . �	�
 ;%� )�(. 

��!��� �/�+� �:Q%8�Q
�:  
 ;J�� : H
+/�
J��$(Porphyritic)   A
!�+�/�'�+:/�' �-
�� ��)���� 
�U� ( R� +�� 8 "�C
(  ��  

 �, ;�/�'�-J:  
 ��'�/p�$ : ����Q( ��,����(Euhedral)   ����Q( � 
� �1(Subhedral)  ��, )�����     ��
 �1 ��/�<1u/Y  )�Z 8 �+ 
�
�z  �+ 
�
� .��!�| " �,�Z 8 )�
�'� � ' )�Z P H
++-% ��$ ^'�� �����

 �-(�� �� A�'8�
$ �/� ��,���� �� �h�, 
�/���Q�� ����� .
'�1 �� �� 8 I%�+� �U�" �h�
 
( .
 �(�� �� A/���". 
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 ا����ف –�
�و�
 ا����ف �����  

 A�'8�
$  : ;/p8� ��� �� P A�'8�
$ �-
�'(Augite)  .��!�| " �1 ��/�<1 ��, )����� ��wu/x  8 �+ 
�
�
 �8�� �� 8 �+Z��� D��-�W  �1z  �-+�, ��+ 
�
� . A," �
�'� H$� ��, ���' �� �,���� �� ����

 ��� )�( ��� �
(��. 

�-
��  : ���� 
�U� )�Z �-
��)A
!�+�/�'�+:/�' (��!�| 8 " ;%� )�
�'�) )�
�'� �C
( �8�� �%� �� �r-�
c �(�� . ( ��( �� )�/� �-
�� �� H
1�:%��J .
'�1 �� ���i" \��&� �
| ��� �� �/�UCF� ��.  

 ;%� 
�8��J �-
�� �� H$� �/� ��
�� ��, ���� . �� H$� �� �3� +@� �
� �,�Z A
-B , ��<� �� �CF�
 ���( �� )�/� O�� )�
% �Q! D��>� .  

 ��( �� )�/� �, A�'8�
$ �8� 
�/���Q�� D��>� H$� ��, ���� �
� �,�Z.  
 ��( �� )�/� \��&��� D��>� ;
1�$" �/� ��,���� )�Z)�3�J 
��-��. (  

 O-% [��) :c �!�
, ( ;/���")R� +�� �1 "c ;/���" �'��1(   )�
�'�  
� �� �� �
���� ����	  :CN . 05 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �793165E 3137908N   A(8� ��% ��,�� O����
 �� ^QC�8 ;F% ��
�� #�J ��� � A+J�Z �' 
�8��J��' �/p�$ ��U
��'P )�( ��	8 )�+!"��
��P

 ��( �� ;J�/ 
�8��J �� �*
�:/p ��UCF� A 0�� �(�� . ;%� )�( �	�. 

��!��� �/�+� �:Q%8�Q
�:  
 ;J�� : H
+/�
J��$ �!�
,))�( �
*/�+/8� �C
( �-
�� �� H
+/�
J��$ . ( �+
!8�*%� 8 �3��( ;J�� �-
��
 ����.  

�1� 3 �' ;%� ���8��J ��, ;�/�'�-J ^��( O-% A/� " ;%� )�( ^
QC1 ��'�/p�$ ��,���� �� .
) �8�� �,�
J��$wx %�-,� �� ^
QC1 �� O-%. (  
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 ا����ف –�
�و�
 ا����ف �����  

, ��'�/p�$ ��/�<1 ��, )����� �� P I%�+� .
'�1 ����� �wu/x – u/x  �8�� �1 �+ 
�
�W  �� �+ 
�
�
�1� 3 8 �-(�� " �-+�, )�
+
�/�% 8 )�
1�-��' ��/��<�.  

��!�| �,���� " �-+�, ����Q( � 
� �����1 8 ����Q((Euhedral – Subhedral)   .  
��� 1 ��,�
J��$ �
� ��+ ' ����1 "�� )�( �/�g1 ��� 1 D��� �� 8 ;/��' P D�-��' " )�/� �
� )�
1�-��'

��{'� �' ��( �� " ��� )�( ��� �
(�� A," �
�'� H$� ��U
��' �� . .!�T �@ �� �
!8� ���' �� ��i�
R� +�� �!8 ;%� )��� � ��g� ����� " �(�� �� H
J�� ��U
��' �� . �Z� �8�� �
� �,�Z �U
��' A/�

R� +�� ���� ��, "�/� �-+�, �+/�`� . �!8 �-(�� c A�'8�
$ �
!8� H
J�� ��U
��' �+C
� �%� �� �r-�
 �--' �� �3��1 �� cc A/�
!8� ���� �
� �,�Z . � � ;%� )��� � �T�� �
!8� ���' �� ��i� 
�t ?�� �, ��

 ��� �r� a
T� ���� 
��1.  
�1� 3 �-
�� " ��/p�"–  A!�Q!" D�:%��J ��U
��' �� 8 ;%� )�
�'� �3��( ����1 ��)�+
!8�*%� ( ^
QC1

 �-+�, �C
( 
�
%�Q
*/�+/8� ^G�� �' ;%� )�(.  
 �3�J ��U
��' : H$� ��U
��'(Opaque Minerals)   

 O-% [�� :R� +�� �1 )�( �
*/�+/8� �C
( �8�� �/�
�T �� ^/� +� I%�+� H
��Q!8 O-% " ?�+�/�'
c )�( �
*/�+/8� �� �C
( N�1  

� �� �  �
���� ���	�  :CN . 06 . T   
�:Q%8�'��:  D�>+F� �� ��'�� ��� �793440E 3137908N   �8�� �8�� )�
1 ��,�� O����

 ����% ��U
��') A�'8�
$– ?��
*�" ( ;%� )�( �	�  P )�
1 #�J8 ;�Q( O�� ��8. 

��!��� �/�+� �:Q%8�Q
�:  
  ;J��)Texture : ( �+
!8�Q
� �-
�� �� H
+/�
J��$  

 �, ;�/�'�-J:  
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١٦٩       

 ا����ف –�
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 ا����ف �����  

 ��'�/p�$ : ����Q( ��,����(Euhedral) ��!�| P " �� ��/�<1 ��, )����� ��V  �8�� �1z  P �+ 
�
�
��!�| " �-(�� ��      A/���" �8�� I%�+� .
'�1 �� 8 H
++-% ��$ ^'�� ����� . ��'�/p�$ �� ����

 �-+�, H$� �/� ��, ���� �8�� 8 )��� )�
+
%�$� �`/� ���� s!�% �,. 


��' H
J�� ��U : A�'8�
$ H
J�� ��U
��' ��);/p8� P A�'8�
$ �-
�'(Augite)  ( ��( �� )�/�
��!�| �' " ;%� s' �-(�� ��      �/� �' s!�% ��,���� ����1 ��� )�( �/�g1 D�-��' 8 ;/��' �� . A/�

 ;%� ^��' �/�g1 �`/� ���� �� 8 �+J�Z �� �� �� �+ �T �,���� ���� �� �/�g1 .�������!�| �,���� ) "
 ��u/x  �� H/��� �1V �(�� �� �+ 
�
� .��� 1 ��
�+�� ��,���� �,�Z " �' ���( �� )�/� �� )�
+/��'

 �(��cc ?��
*�" �
!8� ���� �8� �� ?� +�� �!8 ;%� )��� � ��g� �
!8� ���' �� ��i�. 

 �-
�� :�1� 3 8 ;%� ���� �/� ��
�� �-
�� "� 8 �/� ��, ;
!8�Q
� �� )�( ^
QC1 ��'�/p�$ E/�
 ;%� . �
FC1 ^��T 
��� �����/� ;��� �' �(�� ��@�� �
� A!�Q!" D�:%��J � ' �8� �� ?� +��

 ��( �� )�/� �
� �/� ���� ��
�� �1���' )�Z D��-� �(�� � � a
T�.  
 ;%� 
�8��J �-
�� �� �
� A," �
�'� H$� ��U
��' �/� ��
�� ��, ����.  

 �3�J ��U
��':  H$� ��U
��')R� +�� ";%� ;/�
$�Q!�' 8 ;/�
$ �, H$� �� �����1 (  
 O-% [�� : ;/���");/���" �'��1 �� ^/� 1 ��. (  
� �� �� � 
��������	 :CN . 07 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �793565E 3137600N   ;�Q( O��P )�
1 ��,�� O��
 ?��
*�" ��U
��'��8P O����% )��1)���%O�(�(�� �+/���" �%� �� �r-� . ;%� )�( �	�. 

��!��� �/�+� �:Q%8�Q
�:  
 ;J�� : �+
!8�Q
� �-
�� �� H
+/�
J��$  

 �, ;�/�'�-J :  



����� ��	
���


/� ��� ��� ��� ����� ��	�	��  
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�و�
 ا����ف �����  

 ��'�/p�$ :��!�| " �8�� �1 ��/�<1 ��, )����� �� ����Q( ��,����W  �+ 
�
�) �1 �+Z��� �,�ZY 
�+ 
�
� (��!�| "�1 �� )�
�'� � ' �,�Z P s!�% A/���" �8�� �h�
 
( .
' . ����� �,���� �� ����

 H
++-% ��$ ^'��)��!�| (" �-(�� �� ����!��' ^'�� ����� �`/� �����1 8. 

 A�'8�
$ : ��/�<1 ��, )����� ��u/x  �1V  �+ 
�
�)��!�| (" )�
+/��' �,���� �� ���� 8 ��'�� �,�Z P
 �-+�, .'8�
$ �-
�' �� ;/p8� �, A�'8�
$ ��� ;%�, A� . 

 �-
�� :�1� 3 8 �����/� ��
�� �-
�� " ;%� )�( ^
QC1 ��'�/p�$ ��, ;
!8�Q
� �� . ��, ���� � '
 �1���' �/�)R� +�� "�/���i (R� +�� 8 ";%� ��@�� �
� c A!�Q!" ��U1�:%��J ��/��<� . �/� ��, ����

�+��� �
� A," �
�'� H$� " ;%� 
�8��J.  
 �3�J ��U
��' :��' H$� ��U
  

 O-% [�� : ;/���" A�'8�
$)R� +�� "c ;/���" �'��1 �� ^/� +� � ' (  
� �� �! � 
���� ����	  :CN . 08 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �792919E 3136975N   ��� ���' ��
�
% �Z� ��U+����
��/�<1 �' A(8� ��% ���8�� 
" �/R�� �����"� ��% )�FG �3�*1�� KF���;%� )�( �	� �(�� �. 

��!��� �/�+� �:Q%8�Q
�:  
 ;J�� : �����/� �-
�� �� H
+/�
J��$  

 �, ;�/�'�-J:  
��!�| ��'�/p�$ " �1 ��/�<1 ��, )����� �� ����Q( ��,����u/V  �1 �,�Z 8 �+ 
�
�W ��!�| �+ 
�
� "

��!�| P A/���" �8�� �h�
 
( .
'�1 �� P )�
�'� � ' P ��/p�""  ����� H
++-% ��$ ^'�� . � ' ����1
�-+�, A!�Q!" .
'�1 A+(�� �� ��QC� D�:%��J ��,���� ��. 



����� ��	
���
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 H
J�� ��U
��'(Mafic Minerals)  : �8�� ��,���� )�Z P ��( � � )�/� s!�% H
J�� ���'u/x 
 s 
�'�� �1wu/x ��� 1 �' ��( �� )�/� �+ 
�
� "��!�| 8 )��� )�
+/��' "A," �
�'� ��U
��' ��  ��
	

 ��� )�( ��� �
(�� E/�� .� ��� �,���� A/� " ^��' �/�g1 ;��� �!8 �-(�� �� H
J�� ��, ���' ��
 ���( �� )�� A
 F1 A�'8�
$ ����� ^Q( �8� �� I<J �!8 ;%� )��� � �T�� �
!8� ���' �� ��i�. 

 �-
�� :�� 8 ��'�/p�$ E/�� 8 �/� ��, ;
!8�Q
� ^��( 8 ;%� �����/� �-
��R� + " � ' ����1
 ;%� A!�Q!" D�:%��J . ;%� �+J� ��Q� �U1�:%��J  
�
%��+!" �� �
� �%� ��U
��' . �/� ��
�� ��, ����

�+��� �-
�� �� �
� A," �
�'� H$� " ;%� 
�8��J.  
 �8�� ;��F0 �� )�Z ��
�
% ��, �Z�u/x   �1wu/x  ��( ��   )�/� �
� �/���i �1���' �8�� �+ 
�
�.  

[��  O-% : )�
�'� P ��/p�" ;/���" �'��1 �1 A/���" .  
� �� �" �
���� ����	  :CN . 09 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �793010E 3137206N   
� -	� KF��� �,���" E'��
 �����8 �(�� �� O�� �
*%8 ��� )��'�$�� D��*� �' �/�, ���'�� )�� , ��% O-% )��1 4�% ���

 �/8�� D���T �(�� �� �/�8 I%�+� �1 ;(�� ���.;%� )�( �	�. 

��!��� �/�+� �:Q%8�Q
�:  
 ;J�� : H
+%�'�+
!  

 ;%� ����� 8 �`-% D���T ^��( ��� � A/� .�+��� �`-% D���T ����1 " E�+F� ��, )����� �� 8 ��/�
 �8�� ��wu/x  �� H/��� �1 �+ 
�
�z �� ��� �(�Z �U�" �� �����1 8 )��� �+ 
�
�  �-(�� . �U�" .
'�1

 ;%� ;/���" �1 ;/���" �'��1 ��.  
 �-+�, �
*
�
�
% �+ �T �
� �����1 P )�
�'� D�C� �U�" �� ���� .  

 ;%� �
` Ct ;/��' �/�g1 �
� D���T �� ���� �� .  
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�1� 3 ����� D���T " �8�� �� ��/�<1 ��, )����� �� �' ;%� ��'�/p�$ ^��(u/x  �1 �+ 
�
�u/V 

�
� �-+�, A/���" �8�� I%�+� �h�
 
( .
'�1 ����� 8 ���( �� )�/� �+  . K
� 8 s' �U�" �{'�

 �-(�� �� )�
+
�/�%.  
 ���( �� )�/� A!�Q!" .
'�1 �� �U1�:%��J )�Z s' ����1 . ;/��' P ��( � � )�/� s!�% H
J�� ���'

 ;%�U�" ^��' 
�
%��+!" ^G�� A," �
�'� )�Z 8.  
 �-
�� :( �-
�� ;%� )�( �
*/�+/8� 8 �/�g1 �C
 . 9
�
% 
�
%�Q
*/�+/8� ^G��) 8 �/� ��
�� ��, ����

�1���' A
!�+�/�'�+:/�' ( E/�� 8 �/� ��
�� ��, �+(� D��>� D�Q
�
%��
J ��U
��' 8)�1� 3 " \�
–  �Q
�– ;/��' (�+��� �-
�� �� ��% ;/��' ��, �Q! ;%� " ���	 ��   sCB� ��/�.  

 �BZ� 8 �Z� 9
�
% ��,)�1���' �8�� ( )�/� �
� A," �
�'� )�� , �� �+/��' ��, �BZ� A
-B ,
 ��( ��.  
 O-% [�� : �
*/�+/8� N�1 H
+
! ?�+�/�'.  
� �� ��# �
���� ����	  :CN . 10 . T   

�:Q%8�'��:  D�>+F� �� ��'�� ��� �792819E 3137180N   ����� �' �/�UCF��� ��� �
���8 ���
$ ;%�$ K/�%�J O�� ��% ��U
��' �� )�� , ��% )��1 ;�Q( 4�%�� A(8� ��% ��,�� O

 �+
%�� �%� �� �r-� I%�+� ;J�� ����� ��
�
% O�� ���T8 
�8��J)c ( �(�� . ;%� )�( �	�.  
��!��� �/�+� �:Q%8�Q
�:  

 ;J�� : H
+/�
J��$  
 �, ;�/�'�-J:  



����� ��	
���
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V.  ��'�/p�$ :�
!�| ��,���� " �/�g1 K
� 8 s' P ����Q( )�Z 8 D�-��' P ;
�/�% �� )�(
��!�| ��/�<1 ��, )����� �� 8 �-(�� �� D�
$� 8 A," �
�'� " �1W  �+ 
�
�) �1 )�Z 8Y �+ 
�
� (

 ���( �� )�/� . �-(�� �� A/���" �8�� I%�+� �h�
 
( .
'�1 ����� �, ��'�/p�$. 

W.  A!�Q!" D�:%��J : ��,���� � +g� D��>� �,�Z s' ����1 ��u/x  �1wu/x  �� )�/� �+ 
�
�
 ��( . 

Y.  H
J�� ��U
��' : ��( � � )�/� s!�% H
J�� ���' . �� )�/� H
J�� ����� ��, .!�T )�Z
��� 1 �' ��( " ;%� )��� � �T�� �
!8� ���' �� ��i� 8 )�( �/�g1 ;/��' ��. .!�T �
� �,�Z

��� 1 ����� ��, " D�-��' ��);
��' (' �� ��i� 8 ��� )�( �/�g1 8 )��� � ��@ �� �
!8� ���
 �-(�� � � �
FC1 ^��T. 

 �-
�� :�1� 3 �-
�� " ��/p�" D�:%��J ^��( 8 ;%� H
1�:%��J)R� +�� 8 ��'�/p�$ " D�:%��J
A!�Q!" (�(�� ��.��( �� )�/� �
� A," �
�'� 8 ;/��' P D�-��'. �
�'� ��<� �� �/�UCF� �� �,�Z

 ���� ��+C
� � g1 A,".  
Z�8 �Z���( �� )�/� �
� D�-��' �� )�( �$ D��*� )�Z 8 ;
��' �8�� AU$ .!�T ��, �B. �,�Z

 9
�
% �� )�( �$ D��*�)�/���i �1���' ( ��( �� )�/� �
� .  
 �3�J ��U
��' : H$� ��, ����  

 O-% [�� : )�+!" ;/���" �'��1.  
� �� ��� � 
���� ����	  :CN . 11 . T   

�:Q%8�'��: � �� ��'�� ��� � D�>+F792674E 3137640N   O�� ��% ��,���8��
 ?��
*�"P �8�&� )�
1 ��U
��'��8 s/�� �p�!�J�����)A(8� )�
1( O����% D�:%��J A(8� ��U
��'8

A(8� .;%� )�( �	�. 
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١٧٤       

 ا����ف –�
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 ��!��� �/�+��:Q%8�Q
�:  
 ;J�� : H
+/�
J��$(Porphyritic) –  H
+/�
J��$ 8����Z )�Z  

 �, ;�/�'�-J :  
��'�/p�$  : �1 ��/�<1 ��, )����� ��u/Y  �,�Z 8 �+ 
�
�z ��!�| 8 �+ 
�
� " �-(�� �� ����Q( ��,����

 . D�
$� )�Z 8 �%� ��U
��' �� � ' �`/� �����1 8 s!�% �����1 P �-(�� � � �/�( �/�g1 �����
)E
�0 ���� ()�( �/�g1 � )��' ��
$ �/�g��@ ;/��' �� ���� �� �Qt�' ; �T �
� )�Z 8 ;% .

 ;%� A/���" �8�� I%�+� �� �� �h�
 
( .
'�1 . 8 H
++-% ��$ �,�Z 8 H
++-% ��$ ^'�� �,�Z
����1 �� ����!��' " �-(�� �� ����. 

  H
J�� ��U
��' :���' H
J�� ��U
��' �� ���� " ?�� �� )�Z �' �-(�� �� A�'8�
$ 8 ��� )���� s!�%
u/V  ���( �� )�/� �
� �+ 
�
� .�,���� �+Qt�' �Y/x   A�'8�
$ �-
�' �' ��( �� )�/� �
� ��+ 
�
�

 �-(�� �� ;/p8� ��� �� 8 . �� H
+/�
J��$8����Z ;J�� A�'8�
$ ��,���� � +g� ��<� �� �CF� ��
 �--' �� �3��1 .��� 1 �' ��( �� )�/� H
J�� ��U
��' �� ����� ��, .!�T �
� �����1 " )�
+/��'

��' �� ��i� 8 ��� )�( ;%� )��� � ��@ �� �
!8� �)c �-(�� ?��
*�" �8� �� ?� +�� . ( �
� D��-�
 ��% ?��
*�" �� �/�,����)�-�����, ( ��� )�( ��� �
(�� A," �
�'� �� �' ��( �� )�/�. 

 �-
�� :R� +�� P ��'�/p�$ ��, ;
!8�Q
� ^��( 8 ;%� ���� �/� �-
�� " 8 A!�Q!" D�:%��J ��/��<�
� ��U
��' �(�� �� �% . �� )�/� 9
�
% 8 �h�Q
� ��U
��' �8�� �*/�� 8 H/��� ��, �BZ� �,�Z

 ��(.  
 �3�J ��U
��' : H$� ��U
��')R� +�� �U�" �� � ' ����1 "c;/�
$�Q!�' 8 ;/�
$(  

 O-% [�� : ;/���" �'��1.  
  



����� ��	
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I �� ���F ;#<7=� �� !� 
A_� >72� �
 ��76�  
� �� ��  �   ����	 
����C.N -1-D  :   D�>+F� �� ��'�� ��� �206719E 3138990N    �	�

 ;%� )�(.  �+/��' ��% �1 O�� )�
1 )�+!" ��,���8��)c�+/���" ( �r-� �' P O�� �
*% ��Z )�*���
�(�� �+
�$8�$ )�+!" ����� �%� ��.   
 ��!��� �� �/� ��U
��' 
" �� �' XRD  )�( �g
+�.  

Quartz+feldspar+clay mineral+hematite+gypsum(minor)+illite+chlorite 

� �� ��  �  ����	 
����C.N -2-D  :  D�>+F� �� ��'�� ��� �206508E 3138550N    ��
 O�� ���T ��8���1 )�+!" ��,���8 �' �Z���	 ^�Z ^&��� ��
�
% �Z� N���� )�+!" ��,���8

 �(�� ��  ;%� )�( �	�.  
 ��!��� �� �/� ��U
��' 
" �� �' XRD  �g
+� )�(.  

Feldspar+quartz+clay mineral+hematite+pyroxcene+chlorite+illite  
� �� �� �  ����	 
����C.N -3-D  :   D�>+F� �� ��'�� ��� �206248E 3138168N  N������

 �� ��� ;
�� 
!8 A," �
�'� ��@"���T )�+!" ���8P O�� )�
1 �+/���" ���8 �� ^�T8 ��
�
% �Z�
-( ���' ;U@ �' �(�� �%�  ;%� )�( �	�.;%� )�( )��� 
�C� �/� 9e3 ��.  
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 ��!��� �� �/� ��U
��' 
" �� �' XRD  )�( �g
+�.  

Feldspar+quartz +hematite(minor)+kaolinite(minor)  
� �� �� �  ����	 
����C.N -4-D  :   D�>+F� �� ��'�� ��� �206248E 3138168N  N������

/���" ���8 �� ^�T8 ��
�
% �Z� �� ��� ;
�� 
!8 A," �
�'� ��@"���T )�+!" ���8P O�� )�
1 �+
�(��  ;%� )�( �	�  �%�-( ���' ;U@ �'.  

 ��!��� �� �/� ��U
��' 
" �� �' XRD  )�( �g
+�.  
Feldspar+quartz +claymineral+pyroxcene+chlorite+montmorillonite  

  
   XRD Results Sample 

Quartz+feldspar+claymineral+hematite+gypsum(minor)+illite+chlorite CN-01-D 

Feldspar+quartz+claymineral+hematite+pyroxcene+chlorite+illite CN-02-D  

Feldspar+quartz +hematite(minor)+kaolinite(minor) CN-03-D  

Feldspar+quartz +claymineral+pyroxcene+chlorite+montmorillonite  CN-04-D  
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g �h  � �
 ��76� �i7j���k�� ;#<7=:  
  

� �� �� �  ����	 
����C.N -1-Fi  :  D�>+F� �� ��'�� ��� �) 3136970E  793116N   ( 
) )�� ( �C���1��-'��V(   ;%� )�( �	�.�(�� �� A
!�+�/�'8 N�*( ��
�
% �Z� �� 2����.  

� )�,�C� �/� �/�>1 �� �_d ��(.  

  
� �� �� �  ����	 
����C.N -2-Fi  :  D�>+F� �� ��'�� ��� �)3137289E  793356N   (
) )�� ( �C���1��-'��z  ( ;%� )�( �	�.�(�� �� O�� �
*%8 ��� ;U@ ��
�
% �Z� �� 2����. 

� �� �� �  ����	 
����C.N -3-Fi  :  D�>+F� �� ��'�� ��� �)3137445E  793471N (  
) )�� ( �C���1��-'��u  ( ;%� )�( �	�. �� 2�����(�� �� O�� �
*%8 ��� ;U@ ��
�
% �Z�.  
� �� �� �  ����	 
����C.N -4-Fi  : D�>+F� �� ��'�� ��� �  )793038E  3137359N( 

 ��( �� )�,�C� ;
'R�� �`+C|" )�� U� ��
�
% �/�� ���'��i" �' ���Z �,���" ^	�� . ��,����
Z ���� �� �U�" �� �����1 �' ��( �� )�,�C� ;(�� �`% 
���� ��<
G �%8� ���� ��<� H/ A+J�

;%� )�( �	� �
Z�� DR�
% ��!��� ;U@.  
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l ��  � �
 ��76� �i7j���j#� ;#<7=:  
  �8� �� �
Z�� DR�
% ��!���z ;J�Z D��G ��1���' ��, �Z� �� )�( �
U1 K
!�$��8� ��<� ��3 .

;%� )�,�C� ^��T �1���' ��� 8� �, �Z� A/� �� �J��Z8�+$ D��!��� \�%� �� . 8 �/� ���� ��,�1���'
�-,� �� ^
QC1 �� ��!��� ���� �
Z�� DR�
% 
���
� ��U
��' �' O��
� ;(�� ���� ��,�1���' .

 ^Q( �� )�( �
U1 K
!�$��8� ��<� �� ��/�>1V ;%� )�( )��8".  
�( �/�%�-( ���� ��Q%8�Q
� �� )��*+%� �� ��!��� ���� ���<� �� �
Z�� ?�
% ��� 8� :  

V( /���Q�� �/�� �� �-| ���J 8� ��, 
�  
W(  ��Z �� �-| ��, 
�/���Q�� 

 
���
� ���' ;J�� \�%� �� DR�
% A/� A
-B , )�1���' ( ��U��/���Q�� �� �U�" ^Q( �8� �� �
� 8
���( s
�<1 mX�' �/���i 8 �/���i P�
!8� :  


� 8 ��� )��+J� [�� �� �1���' �(� ��, 
8� ���+�� �� �
!8� ��U��/���Q����� ^Q( ��
� �1 ��
�+�� � .
 �� 8 �--' �� ��T �� �1���' �(� ��,��� 8 �
!8� ��, 
�/���Q�� P�/���i �
Z�� DR�
% �Q
!�� ��
�-�Q( �� �R� �� 8 ��� )�( ^
QC1 �, �`+�Q( ���+�� �� �Q-/� �/ �-��/ �� ����� �8�g� ���� ^	�� .

i �
Z�� ?�
% 
��-�� �
� �U��C� ��, 
�/���Q�� ��UCF� ����1 A
� �' ���( m��&� mX�' �/���
����� �+J�/ )�� ���� �'�� �� ���� �@��	 .  

 8 )��� 
�8��J O��
� ;(�� ���� ��1���' ��, �Z� �� ��1� 3 �
Z�� DR�
% )�( �%��� ���<� ��
 �� �
Z�� DR�
% ;/�{'� )�����5µm  �11µm ;%� �
n+� ) . ^Q(V(  
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 ^Q(V :���� �� ��/�>1 �<�-� ��1���' ��, �Z� �� �/� ���� 8 ;(�� ���� ��,  

�-,� �� 
�C� �� ��!��� ���� ��, ��� � �� ��@�� DR�
% ����� ^/X �/8�>1:  

  
 ^Q(W :��Z �� �-| �
Z �� DR�
% �� ��/�>1 .;%� �Q/ �/�>1 8� �, \�
<�.  
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^Q(Y : �� ��/�>1a :�/���i �
Z�� DR�
%(S) � DR�
% )�� , �� mX�' �/���i �
Z�(PS)  8b :
�
!8� �/�� �� �-| �
Z�� DR�
%(P)  .;%� �Q/ �/�>1 8� �, \�
<� .  

  
 ^Q(z : �
!8� �
Z�� DR�
% �� ��/�>1(P)  )�( ^
QC1 �1���' �(� ]��% �� �Q/ ���+�� �� �'

�/���i �
Z�� DR�
% 8 ���(S)  �-+�, ^Q( �� �R� �� �' . ^Q( �� �/�>1 \�
<�W �;%� ���� .  
 ;�C� �1 �� �g-� ;/�U� �� �' �-+�, �/�,�����' A/�+ U� P�Q/�
J ��,�-/��J �,�����' .�|� ��

���( �� �,�����' ���>+T� ��,�'� 1 . �����' ;�C� �1 ���� �� [�R I/��( ��R� �� �' ��-/��J 8�
�--' �� s,��J O-% �� �8�&� sg� H/ �� . �-| ��U +�
% �� K(�@ )�/�$ 8 ���J ���� ��

;%� ?�
% 2�+	� . ;�C� �1 ��*� �>&-� ^��3 �/ ��G� ^���3 �� �Q/ P�,�-/��J A/� 8� �, �/ H/
;%� ?���18��
, ��,�����' �� �����' . k�J ;!�� �� )���Q/ �� ^���3 A/� �g
+� �� ?�
% �T�8 ��

�%� �� O-% �� ��8�&� sg� H/ �� ���(� .�� [��Z�/� ��J �� �@�1 �� m" ��U +�
% �� 2��
 �� �� 8� A/� �� ��
'�1 �/ ��CJ K,�' P��� K/��J� �g
+� �� ��F� ��J �
!�1 PH � m" �/ �!�	

�,� . 8 ���( �� a 3 s' ?���18��
, ��U +�
% .�|� �� ��F� ��J K/��@ .@�� ^���3 A/�
�,� �� �� K(�@ �����G� . , P?�
% �� K(�@ )�/�$ �� 2���� �,��( �� �Q/ DR�
% �,��

;%� ��Z �� �-| �
Z�� DR�
% �� �/�� �� �-| �
Z�� . �� P��( �� )�,�C� �/8�>1 �� �' ����� ,
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 ��Z �� �-| �
Z�� DR�
% )�� , �� �/�� �� �-| �
Z�� DR�
% ��!��� ���� ��1���' ��, �Z�
� ���� ?�
% �� �� K(�@ )�/�$ P?�
% ��� 8� A/� �,�� , �' ;%� )�( ^
QC1���%� �� D��i�� �r .  

� �� �� �   $�%&�&��'�()& *�+,�-&  
 ��,��J �' �/��� �1 ��Q%8�Q
� �
� �8� �U
��' �' �( [�g�� .
1�1 A/�� ��+����18�Q
� D��!���

P���( [�|�� s, �� �
Z�� ?�
% 
8�� ��Z 8 �/�� ���( ^/��1 ���J H1 ?�
% H/ �� 8 )�( [�Z . ��
 
�( �
�p� , ����� �g
+�(Th)  ��" ;%�� . �r� �� �
Z �� ?�
% ^
QC1 ���� s 
-
� [��-�� ��� A/�

��( �� �+J�Z .  
 ��<� ���� ���( [�Z �/��+� 9:% P���( ��% ��Q%8�Q
� �
� �8� DR�
% A/� ��� ����� ��Te 

 ����1 ���� P�(�� �� �/ �
!8� m8X ���� �T�8 �� �'u �( ��
Z )����� �
Z�� ?�
% .� A/� �8� �� ��
?�
% �� ��@�� ��UQ � ��� 8 �
Z�� DR�
% .
'�1 ���� �� 
��1 ��(MgCl2,CaCl2,NaCl) 

�� � �r� ��U�� . ���� ��!��� ���� DR�
% �'Te  A
�C°-21   �1 C°22  �-,� �� 
�C� �� .  
 ��<� 
��-�� P�( m" �/ ���T A/�	" �' �/��� 9:%Tm �/��Z ;�i . ���( A
 F1 ���� ��� A/�

)��� ���8 �G�� ?�NaCl (��( �� )��*+%� P)�(  ����+� ?�+�/�' 
" �� �' �!�
% . ��<� ����Tm 
�C� ��
Z )����� �
Z�� DR�
% �� ���� ���� . ��! 8 )��� )�
1 ��
�� )�( �
!��" ��, ��� � �� ����

���� �/�:��Q�� �/ ���T A/�	" m8X D���� �@�� A
 F1 . ��F� ��, m��� �Q-/� A 0 �� ����
 ��,��� �1 )���8�8 )�( �/�$�� K/���% �� �� �
Z�� ?�
% A/�-tC°+3  �1C°+5 �( � � �,�� .

 �/��<� A/�Tm  ���� �-���1 � � ���( 
��
� ��%�&� ���� DR�
% A/� 8 )��� ����/�$ � 
� )�-,���C�
���
Z ���T )��*+%� . )�( ��%�&� �/��<�Tm,Th  ?8�@ �� ?�
% ���( 
��
� 8V ;%� )�( )��8" .  

 �
, P ��� )��' ;�i �� �/�� ���' �� ��� I/��( �U-1 �/���i �
Z�� DR�
% �Q
/�g�" �� ;%� �'X ^��T
;J�`� D��G �, 
�/���Q�� ��� A/� �8� ��+����18�Q
� ��' .  
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 ?8�@V : �
Z�� DR�
% ��+����18�Q
� ��, )���  

� �� � .
 /0�1 23�%� +,�-&
 �)4�5 *6�)7 $'� :   
V(  �
!8� m8X ����(Te)  A
� ��!��� ���� DR�
%C°-21  �1C°-22 ;%� �
n+� . �R�� �/��<�

Te  ��1� 3 )�( ^� ��UQ � �' ;�-/� �`��
�NaCl �-+�,.  
W(  A
� �/ m8X �/�U� ����(Tm)  A
�C°-1  �1C°-4.5  A
� ?�
% ���( 8 )��� �
n+�1.22 

 �17.77  ���8 �G�� ?����NaCl �(�� ��..  
Y( � ?�
% 
p� , ���(Th)  A
�C°190  �1C°296   
��+J� [�� �� ���� �T�8 �� �' )��� �
n+�

�,� �� ���T �� ��
+	� �� �� ?�
% . 

z(  K/��@ 8 K(�@ �`��
� ��Z �� �-| �
Z�� DR�
% �� �/�� �� �-| �
Z�� DR�
% �,�� ,
;%� ?�
% �� ��J . 

u(  �@�1 �� 8 R�� �� )�( �'X ����� �� �@�1 �� �� 2���� �3��� ��Th DR�
% A/� ?�
% ���( 8
 [��Z�/� ��Wilkinson(2001) ���
Z �� ���T ?���1 �$� ��,�����' )�8�&� ��) ^Q(
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u.(

  
 ^Q(u :���( [��Z�/�M  �,� �� 
�C� �� E�+F� ��,�����' DR�
% )�8�&� �' 
�( 
p� , ����

. Wilkinson(2001)  
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�% �� �  3��4�:  
VM � �,��(�-�� , E�+FP�, �BZ�� �, �Z��1 q�8 q�+%�� �
�
% j����!���18��
, #��P� 

�, ;J��P� � )�*�8 [�J��_�P �!���18��
, ���������e �-_ �� �
h�1 ��.  �
!��" �+%�_ \�%���
 �G�-3�� ���� �@����8 )�<� �>-3�� ?8� �@���� �� �>-3P �`-% ��, ��� � ���� )�( s%�

b/�� �8�8 m�%P 9� ��������T )8�Z .Ag,Au  ) (Cu,Pb,Zn  A/�+ U��� A/� �_
 A
h�$ 
�
%��
*!�% ��� ?���1 �$� �� �Z� ��,�����_ �>FC�)L.S (�(�� ��.  

WM  k�C!� ( ��8� �+C
� �U��Z– �U
`+�e(��8 ����� m�n��-@� 8�
$ a
 3� �� 
�--_.�1� 3 �, )����	8 �U��Z�`/�"!� ( ;U@ 8���� – ��-@� T�( )�Z8�M��|� � )�/�� 
���(.  

YM ���� ��/� #�+�Z �<�-��� 
�
%��+!".��/�<1"+
�$8�$ 
�
%��+!" �
i�1 ;&1 �<�-� ;�%8 [� 1� 
;%�./�, O-% �, ;/���"� ;%�U�" �@�+� 
�
%��+!" A/� �
i�1 A/�+C
� �_ �-+�, . A/�

,�Z8 I%�+� b
�/p�" �, 
�
%��+!"�`/� ����� ;%� �+ _��
�� �, ;
%�����
i�1�  b
�/p�"
;%� �+J�C
$.�
�
% 
�
%��+!" �<�-��� �`/� sU� 
�
%��+!"�  8� �� �<�-��� 9
�
% ;%�

�8���_ D��G� _�8 q�+%� ^e( ��� �, �Z��1�  )��� 
T�� 9
�
%8 ~/�38 j���  
)Residual silica(�, )��1 ^Q( ��� �
( s_��+� 9
�
%� � )�,�C� O���  ��(. 8� �� 2���� �_

, E�+F� ��T�8 �-+�.�, �Z�� �
�
%� ��� 3 "N25E   �1N35E �U+J�� ����� �U�"��8 ������ $�� 
�, ;J�� �U�" A/�+ U� �_ �-+�, )�,�C� ^��T ��� �� ?���1�  )

Vuggy,Combquartz,cloform(�-+�, .�U(�� ��-_�� �,��( A/�� 
!���18��
,���_ ����8 �<�-� 
�
%��+!" �
18�
h8�:%�pP� �,�  
�
%��+!" )�-,���C�PH {-	�  ^{�

� o3�� �/�R8�"� ��_ )����� ?� +�� A/�+U� �_ ��(� ��%� ��_ �3� g� �<�-�� /��� $��  �� ?���1
 ��� )Low sulfidation(s
����.  

�U/��8"�X"8 �, )���Z ���%�Z�� +
%��� �/p�" ����� �+C
��M�
�
%� ��%�Z�8 )���� �, )���Z��� 
+/���"� +
�$8�$ ������ �� �(��.  
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�, �3� g�� ��C*C1"� �
(�1� �, 
8�8� ��%�Z�� �, �Z��� �U�" )�� ,� �
�
%� G�	� � ��T� 
�� 3 ���+�� �_ �/� �� ��/�<1 �U�" � , "N30E ��/�<1 �U�" .
(8"�x � �@���  �(��. �Z� A/�

�����,� � �/� D�
G�>	� �-(��:  
E!�(���� �, �Z� A/� [� 3 ;	�%� _ ;	�%8 )��� E/��[�J��)� )��T�(�U
ZS/8��� �� 3� 

;%�U�".  
m(�,����� �
( 
8���_�1 �����/� �1���_���, �Z� A/�� �,������ )�� , O��� 1��G�  ^e(

;%� )�( ^
eC1�/�R8�".  
�(��
����� � )�*���+	�% �, �Z� A/���� �,�1���_ ���  )�*� ^	�� ; % �� N��8��� �_��� ^e(

� )�/� ��� )��_ �(� �,� ��(.  
�(�, ;	�%� Cockade%8�	 ��1 �/� +
�$8�$��� �/8�� D���T N������ �_� ���� D��>�� 
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