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/ 6?\�DF�'  �	��  
���I
 �

 6E#�Cu/Zn #'� Y	Z
 
/D��  �"��) ��
E?�F1976 .(

���.� "� �"�
 -�F��"
/ �  
���I
 6E# Cu/Zn -�"��

 �� �(�
		N( ��
��06/0  �(23/0  �' 6����� Y	Z
 
!�

�
 V�/��" A	��( -�
/ -�	#'����/ .6E#� -�FU/Th 

 �� 
).'25/1 2������F�  -\�/ 
���I
 � -�	#'� Y	Z


25/1 2������F�  Y	Z
DF�' )-�	#'� �.	� �� ( 6��

) �2�"��.F � ���1997(. 	��* �/��" M)#	� "� ��� +

 �� 6E#�11/0  �(54/0 2��� �' 6�� 
	N)
 ���F�

�
 V�/��" ��� -�
/ -�	#'� A	��( Y	Z
���/ .  

 6E#� ��V/Cr  -�	#'� Y��
� -�
/ �_*�� 2���� �/

 �� ���:)��) �+	?"�/1974 �A�� w1986 � A�� w

Fd �2�"��.1988�"� wd �6#1970 .( "� Q�=� ��
'

Z
dY	 -�FDF�' "��; D</ "� ��" -d8�� V�/�d 6

�
 ���) �+	?"�/1974 .( 6E#�V/Cr D	/ �� 
(2 �

 -�	#'�
	= Y	Z
 
/ 6?\�)���	P�( 6E#� � -�F

�	��  �� 
(2 �"�� -�	#'� Y	Z
 
/ 6?\� �) � J��3

 �S�	�
1994.( ���.� "� 6E#� +	��* ����Z
 -�F

V/Cr  �� �(�
		N( ��
�� -�"��82/0  �(11 6�� . ���

( ��
��D��#'� Y��
� "� 
		N( 
/ 6?\� V�
		N - DF�'

 �"�
 ����Z
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/ �"��.  
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 ������F ���	.	� X*�� �� �b?�R
 ��� "�CIW' 

) ��
?�'2000 ( ������F -�F����
8 V�� �/���"� -�
/

 �"�
 V�/��" "���"
/  6�� ��� ���:)��) $��34 .(

 �� �(�
		N( ��
�� ��� ��>�� V�E��Z
36/84  �(89/99 

�
 2��� +	��* V�/��" -�
/ �" �G"� 
/ 6?\� �' �F�

 V�/��" ����( �[ "� ������F -�F����
8 -\�/ V��

�"��.  

  

5- */!���
!W 

��"
/���' -�F���' � -"�!� h�" �/ �����XRD 

���' �' 6�� ���� 2���9 ��G� -�F -
�B  �
	*

 6	(�.F � ���E�"�F �6	E?; �6	)�!
 �6	�.��� �" +	��*

���' � ���� A	��( �6�L�� A
�� ��
8 -�F

 �/ � 6	����"�.)��
 �6	(�� �6	?��	)'� �6�J	K����	�'

�
 6�
)�"�8 ��J3 "��I
����/ . �/ 6	�.��� ���'

���� V"�G �J>
 -�) �	/ �����
8 �/6  �(15  �G"�

�.>P (MF ��N	( �	�H�"�� "�OP 6	)�!
 2�"� -� .

���.� ���	.	� Q	'
( 2�
' ���	  ����Z
 -
�B  -�F

 S�� �' 6�� ���� 2��� �b?�R
 �"�
��!)��* 

)6	?�(�
 ( �+	��* -
�B  V�/��" S��-�F ��"9; 

+	8�
 )+���/ (�
����/ . 4���( -�!?�REEs  "�>�0/

 z	bj W�
:( J	� 6�"��' �/ ���LREEs  ��HREEs 

�?�
��; �/ ��
.F �:�
 � z	bj -�FEu  ���� 2��� �"

S�� 2��/ +	8�
 �	E
 ���� �/ �' 6�� -�F��!)��* 

6�� -
�B  V�/��" . -
�B  V�/��" A	��( Y	Z


 ��� �E��Z
 
���I
 � ���/ -�	#'� Y	Z
 +� +	��*

X*��  ������F ���	.	�(CIW')  V�� 
/ 6?\� J	�

-�F����
8 -\�/  V�/��" ����( �[ "� ������F

�"�� �b?�R
 �"�
 ����Z
 -
�B  . ������F 
x� 
/

���' �� ��</ � ��� A��E( �#'�'�? �/ 6	�.��� -�F

 }�R� ���)
� � ����P "� 2�� �)	("�
 �[ 6	)�!


��� A��E( 6	(�.F �/ ��</ "�R/ ~" 6�� . �H
��

��( Y	Z
 � J�L 
s� �� +	��* ��	��)	( "�#��' � A	

S�� 1��0' "�#��' �/ ��
.F -�F) �)	?�	8� ���.>


69  

  



���������  
��
���� ����5 ����� 
9 
 ������� � ����1396    

 

 

1��0' (6�� V��:)
  � �!�� D</ �� �� 2; ����
 �?�

 Q	'
( 
s� �� 2; -�F�
/�� � ��� A	��( -
�B 

 -
�B  V�/��" � ���/ 1��0' "�#��' �/��
 ���	.	�

���' � ���	.	� Q	'
( 
s� �� +	��* �/��
 �����

0' �)8
/; -�F
�B �
 1������/.  

  

 P�:M1 . B�� *� �8;& 
;��9 ��):!��& �%�!�!� *%c/� h%���XRF *���� ��,)�E �
��� ��) ,!��- ���:X+ �8;& ��)) 
�

��.� :;�� n�4(  

Test pit  SiO2 TiO2 Al2O3 Fe(t) MnO MgO CaO Na2O K2O P2O5 LOI 

Tp.14 41.84 4.42 14.57 8.46 0.22 3.8 11.75 1.81 0.72 0.09 8.65 

Tp.15 50.12 2.95 16.84 5.64 0.13 2.86 8.18 2.84 1.27 0.18 6.88 

Tp.16 57.77 1.95 17.29 4.82 0.11 1.62 4.25 3.22 1.7 0.25 4.87 

Tp.17 49.81 3.82 17.21 8.09 0.18 3.85 5.58 2 1.12 0.09 5.01 

Tp.18 50.06 2.94 16.58 7.76 0.18 3.75 6.25 2.5 1.25 0.15 5.19 

Tp.19  46.93 2.81 13.57 6.31 0.17 2.76 10.81 2.11 1.86 0.68 9.23 

Tp.20-1 40.33 3.89 13.27 10.24 0.19 3.66 10.14 1.73 0.7 0.07 11.37  
Tp.20-2 47.15 3.43 14.82 7.17 0.19 3.47 9.05 2.19 1.29 0.58 7.54 

Tp.21 49.12 3.26 18.55 6.4 0.18 2.34 4.24 0.02 1.41 0.48 9.21 

Tp.22 46.89 1.85 14.71 9.01 0.25 7.17 7.24 1.14 0.68 0.2 6.95 

Tp.23 53.58 2.54 17.62 6.36 0.17 2.49 4.55 2.83 1.22 0.15 5.70 

Tp.24 44.22 3.37 15.11 9.02 0.45 3.72 9.53 1.68 0.59 0.05 8.36 

Tp.25 48.23 2.36 13.66 6.35 0.25 3.29 9.68 1.74 1.21 0.12 10.34 

Tp.26-1 43.65 1.68 12.82 4.89 0.14 3.2 14.8 1.29 1.38 0.1 13.91 

Tp.26-2 44.33 6.67 13.5 10.92 0.29 6.05 9.16 2.28 0.36 0.04 2.58 

Tp.26-3 46.97 4.2 14.69 9.06 0.24 5.67 8.42 2.24 0.63 0.05 3.93 

Tp.27 45.45 5.53 14.72 10.07 0.26 6.04 8.53 2.56 0.39 0.04 2.25 

Tp.28-1 57.37 1.62 16.48 6.17 0.17 3.43 3.05 1.63 2.01 0.12 5.24 

Tp.28-2 51.58 3.61 15.24 8.11 0.21 4.52 6.57 2.64 1.25 0.06 2.70 

Tp.28-3 46.46 4.44 14.42 9.71 0.24 6.44 9.12 2.52 0.38 0.04 2.05 

Tp.28-4 44.12 6.68 13.87 10.95 0.29 6.15 8.65 2.39 0.33 0.05 1.81 

Tp.29-1 50.18 2.09 14.64 5.15 0.08 1.81 10.98 2.87 0.99 0.31 8.64 

Tp.29-2 40.6 1.99 11.74 4.64 0.11 2.08 17.97 1.93 0.94 0.12 15.84 

Tp.30-1 61.52 1.81 15.04 5.19 0.13 2.48 2.63 1.88 1.95 0.13 4.95 

Tp.30-2 51.65 1.53 16.34 6.59 0.15 4.02 6.88 1.86 1.2 0.07 6.82 

Tp.30-3 46.12 5.09 14.61 9.86 0.25 6.06 8.43 2.46 0.39 0.05 2.42 

Tp.30-4 48.3 3.32 15.57 8.78 0.21 5.74 8.25 2.51 0.53 0.06 2.93 

Tp.31-1 50.72 4.1 14.73 7.55 0.22 3.65 7.12 2.34 1.53 0.08 4.66 

Tp.31-2 51.19 1.65 14.74 5.61 0.17 3.24 8.53 1.57 1.71 0.08 9.04 

Tp.32 46.93 2.18 14.02 7.28 0.2 5.25 11 1.62 1.17 0.1 7.10 

Tp.33-1 43.87 0.51 11.69 11.7 0.32 11.48 9.54 0.33 0.08 0 5.47 

Tp.33-2 43.95 0.64 12.56 11.01 0.31 11.14 8.65 0.33 0.13 0.03 6.51 

Tp.33-3 43.73 0.69 12.35 10.92 0.32 10.9 8.7 0.26 0.12 0.03 7.27 

Tp.33-4 47.41 0.97 13.97 9.47 0.26 7.8 7.23 0.99 0.71 0.06 7.04 

Tp.34-1 56.35 3.64 14.63 6.55 0.18 2.93 4.99 2.82 1.92 0.12 3.00 

Tp.34-2 58.9 1.5 15.41 5.66 0.13 3.29 4.69 2.58 1.57 0.13 3.65 

Tp.34-3 57.29 1.86 15.62 5.89 0.15 3.16 4.77 2.48 1.65 0.08 4.47 

Tp.35-1 48.72 6.61 12.48 8.67 0.21 2.71 6.71 2.47 1.63 0.15 5.86 

Tp.35-2 52.3 1.8 14.42 5.38 0.15 2.78 8.43 1.72 1.87 0.09 8.67 

Tp.35-3 63.81 1.28 14.34 4.2 0.1 2.26 3.4 2.56 2.43 0.09 3.65 

Tp.36-1 52.61 2.64 14.24 6.5 0.16 4.38 8.66 2.45 1.27 0.07 4.18 

Tp.36-2 48.91 2.49 14.95 6.87 0.18 4.84 10 2.42 0.94 0.08 5.32 

Tp.37  35.74 1.75 8.89 4.27 0.11 2.64 23.62 1.54 0.87 0.06 18.65 

Tp.38 41.31 0.85 16.81 8.17 0.2 7.83 12.42 0.8 0.18 0 7.91 

Tp.39 52.39 2.86 14.38 6.2 0.17 3.2 7.82 2.27 1.71 0.1 6.19 

Tp.40-1 62.96 1.11 14.34 5.61 0.1 1.46 4.02 2.69 1.64 0.31 3.29 

Tp.40-2 56.04 1.97 14.71 5.8 0.17 3.02 4.7 1.7 2.15 0.08 7.10 

Tp.41 51.49 1.38 14.41 4.94 0.16 2.84 8.57 1.53 2.03 0.1 10.34 

Tp.42 57.54 1.93 13.1 4.57 0.12 1.88 6.51 2.24 2.37 0.08 7.61 

Tp.43-1 47.86 1.69 13.54 4.89 0.14 2.53 11.96 1.7 1.49 0.07 11.97 

Tp.43-2 52.28 1.73 15.11 5.63 0.15 2.72 6.92 1.67 1.79 0.09 9.43 

T.700 49.74 3.85 14.76 7.6 0.21 3.9 7.54 1.93 1.19 0.06 5.90 

S.750-K 43.14 4.63 15.74 9.72 0.18 5.57 9.9 2.54 0.34 0.04 4.01 

Average 49.46 2.75 14.59 7.29 0.19 4.26 8.32 1.97 1.17 0.12 6.67  
Tp (Test pit)  : b�?�#��& ,)�ET.700  �S750-K  :,)�E�S
��� ��)  
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 P�:M2 .o-��H%���& $%&
� =!!j� �� ���p��& ���+ ��) - ��� T����� �� *�%
%� H)��,!��- ���!� ��� 

X*��  "� X*�� "��I
 +	��* "�#��'   4E�
  

Ni/Co  82/0 – 39/0  ) �S�	�
 � J��31994(  

Cu/Zn 23/0 – 06/0  ) ��
E?�F1976(  

U/Th 54/0 – 11/0  ) �2�"��.F � ���1997(  

V/Cr 11 – 82/0   ) �S�	�
 � J��31994(  

 

 P�:M3 . B�� *� �%�!�!� *%c/� h%���ICP-MS ����� *���� ���- ���� � �'cM 
;��9 .&,!��- ������ �
��� ��) ) n�4 
�ppm(  

La  Lu  Hf  Gd Eu  Er  Dy  Cu Cr  Co Ce Sample  

20 0.24 0.52 3.44 0.94 2.24 3.12 19 65 48.4 28 PS.1 

5 0.19 1.03 2.07 0.57  1.01 2.01 28 135 73.6 6 PS.2 

17 0.24 0.50 3.40 1.01 2.25 3.13 21 58 43.5 24 PS.3 

12 0.30 0.67 4.05 1.15 3.15 4.09 34 87 43.9 19 PS.4 

6  0.23 0.69 2.61 0.69 1.77 2.61 34 141 68.7 9 PS.5 

12 0.30 0.50 4.06 1.17 3.08 3.92 26 80 44.1 20 PS.6 

29 0.21 0.55 3.15 0.76 1.37 2.54 13 47 59.2 34 PS.7 

2 0.12 1.05 1.05 0.29 < 0.05 0.89 20 129 76.6 2 PS.8 

30 0.23 0.50 3.72 0.87 1.77 2.97 15 48 57.8 39 PS.9 

Zn  Yb  V  U  Tm  Th  Tb  Sm  Pr Ni  Nd Sample  

129 1.6 91 0.5 0.35 3.51 0.50 3.78 4.47 31 16.6 PS.1 

300 1.0 741 0.5 0.19 0.95 0.26 1.90 1.46 42 6.3 PS.2 

114 1.6 63 0.8 0.36 3.77 0.50 3.67 3.99 31 15.1 PS.3 

111 2.1 88 0.6 0.48 2.48 0.64 3.95 3.29 36 13.5 PS.4 

219 1.4 598 0.5 0.30 0.92 0.37 2.37 1.75 32 7.6 PS.5 

113 2.0 66 0.6 0.52 2.32 0.61 3.64 3.28 36 13.3 PS.6 

179 1.2 151 0.5 0.29 3.83 0.40 3.71 5.96 24 20.6 PS.7 

347 0.5 1420 0.5 < 0.1 0.56 < 0.1 0.85 0.75 30 3.1 PS.8 

159 1.4 114 0.5 0.34 4.46 0.47 4.06 6.44 25 22.2 PS.9 

  

 P�:M4 .o-�� T�QN#+  �%�!�!� �W�.&�)(CIW') ,!��- *Gm�+ �
��� T����� 

 X*��   V"�E� z:<
  $�

8  4E�
  �����F
	= ��	0/ "��I
  �����F ��	0/ "��I
  

  

CIW'  

Chemical        
Index of 

Weathering  

  

[Al2O3/(Al2O3+Na2O3)] ×100 

 

) ��
?�'2000(  
 

 �� 
).'50   
 

100  

  

��&cL��7�  
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���
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)?� � +	8�
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�
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" � 
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