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�	 C)  (���   �<5   ��	��  (���  8%<��%1  � &  �   (���  �0��  

� ��) ���� � �
)	��1 maxT �� "	�4� �z�	 � �`��  �$�	��  

��  ]%1  2S  ��  "5  �4%�%�  ��	  �Dt  �)����  . 7� (%4S  

��  ��k4)  ���/*�	   "	8%)   F���  ���6���  �/��C)   "	8%)  

c�!?�	  �/�4/�
/�  )OR  (��#S  ���6�  *	  �<	�$  ":�;<�1  �  6  

���6�  *	   �<	�$  ���$��  �/K��  (/	   �*��  �*	 �	�%�
   &  .

�
	�  (/	  ��k4)  *	  10  ���6�  ��p  � &  {�0  �    /_�	 

�%#$   /���  .Z� `  2  h/�
�  �*	 �	
�%�   c�!?�	  

�/�4/�
/�  ���6�
��  ��p  � &  	�  "���  �) ��  ./	e (  

��	��� �	�6� �� h/�
� 8%<��5 i	�Z�	 � 
����'� �*	 �	
�%�  

� &  �)��  �  �7/��$  7%��
1  �  7%�	��	  
	��  ���/*�	  

:>&�%6%/��   �*��  �1���  ��  3��  ���)  �?<�@)  ���)  

����
�	  �	�0  �^��  .142  ���6�  �&	���  � &  *	    �*�� 

�1���  ��  3��  �
�1  ����%D�  *	   /�  "	8%)   
	�
\)  

L�4���  7%2��  )3CaCO  ��  U2�   R��  (Q/�)*5   � &  .

��  8%<��5  
�
6%2��  ��  ����
�	  *	  2��
�
6%  �������  

"	8%)  
�(��� %2�	  ��R��  *	  7%�  ���  ���6�  ��  ��  5 

����  ]/� /��� %�	(HCl) 2   Z�)��  Q4�	�  �) � �� 

h/�
�  (/	  Q/�)*5  ��  J!&  3  "�
�  3CaCO  "���   ��	� 

� &  ��	  .��   �`�$  ��   �!4/	  ���6�
��   �&	���  � &  *	  

3��   "�64E�  �
^�/  �) &��  �  �	eZ�6
  �e��*	�  "���  

"5���  ���6�
��  ��  TOC  �
6�  *	  1/0  ��  7��   �	 !o%�  

*	 ���	��6� ��!� �
^�� � �� ��	 .  
  

4 - \6�  

 ����5  *	  �`��  "���  (����� %�  �  �����  Z�6
�	  

����<5  ���6���  �  ��|�  (����� %�  L�`�#)  ����   
�)	  


����  �  7#)  �) &��  ."���  (����� %�
��  L�`�#)  

����  �  ��`�  ����<5   ��  ���6���  }���  K��   "���  

����� %�(
��  �	*5  )1S  (��   =4�  � &  �  UD�   Q/	8^	  

� � �%?@0  � �%v J��0  ��6
�	  "���  h/�
� �)���� . wDY  

�V/�?$  �	 C)  TOC/1S  
	��  ���6���   /��  �
6�  *	  5/1  

 &��  )�����  1996  .(7��  �	��6�  1S  ��  J��C)  TOC   � � 

����<5  �
��  �)�6$  ���6�
��  ���)  �?<�@)  �/   ��   L��D� 

�'/�  �`��  �� "�  %�� ���(�  *	   �*��  �1���  	�   �e"��  

�) �� )J!&  4  .(  

  

4 - 1 -  ���
� ?!�� � ���] ���2  ��   

  (%<�	   �
)	��1  ��  ���/*�	  =4���4)   ��<�6
�	   �����  

�%6�  �  
�4v  �	�)   �<5  ��`�)  ��  "5  ��	  .*	  �	 C)  J�  

(���  �<5  )TOC  (��  "	�4�  "	�$   %<�$  (����� %�  �  

nE�&  
�4v  ���)   �<5  ��  ����L�  	����
�  �)����  

)�
%1  �  �����  1994  .(��  c��	  7%2C$
 4�  ����  

)1996 (  ���6�
��  ��   �	 C)  J�  ���)   �<5  �
6�  *	  5/0 �  

5/0 �$ 1�  1 �$  2  � Q%��$  *	 2  R�� ��*�  *	  ~�\<  
�4v  

���)  �<5   ��  U%$�$  ��  ��� \)  V%?�  )Poor( �   U��4)  

)Fair(�  g�E  )Good  (�  ��%Eg�E  )Very good  (�0 �	 

�) ��%�  .�4)	�   �	 C)  J�  (���   ��<5  ��  ���6�
��  
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�����  ���$��  �/K��  04/0  �$  67/1  )(%'��%)  32 /0  ( �  

��  �
�#�
��  ":�;<�1  13/0  �$  33/0  )(%'��%)  22/0  (

 R��  ��*�  ��  �%%s$  �) &��  . (/	  �
)	��1  "���  �) ��  

��  �<	�$   �*��  �1���  ��  (�   ���$��(%21  	�	�
   "	�$  

 %��/	*�������  V%?�  �$  g�E  ����  �  "5  Q9�  *	    �*�� 

��  (�  �":�;<�1  "	�$  �/	*������� %�  ��%?�  ��	�  .8��  

�/��C)  TOC  *	  
���
)	��1  
�'/�  *	  �J%D0  �/��C)  2S  ��  

��4�  �/��C)  TOC  ��   "	�4�   �mE�&   
	��  ���/*�	   "	�$  

 %<�$ (����� %� ����
�	 �)��& ) J!& 5  .(  

  

W.>� 1. ���( >�� ^�� _!��/  %� P:�5 ��D
�2  ����
�� �$&�� �#�'��(  ./%�� �N��O2 ���2 +
� �� �(��-  

Paleogene  

NO. 
Thickness 

m 

U 

ppm 

K 

% 

Th 

ppm 

 S1 

mg 
HC/g 
Rock 

 S2 

mg 
HC/g 
Rock 

 S3 

mg 
HC/g 
Rock 

Tmax 

°C 

 

TOC 

wt% 

 HI 

mg 
HC/g 
TOC 

 OI 

mg 
CO2/g 
TOC 

CGR 

API 

1 338.50 1.86 1.04 3.74 0.03 0.04 0.26 428 0.15 27 173 22.93 
2 335.50 2.61 0.88 2.81 0.01 0.06 0.31 440 0.13 46 238 18.52 
3 332.20 3.69 0.98 3.30 0.01 0.09 0.47 439 0.26 35 181 21.05 
4 329.50 4.19 0.89 2.07 0.01 0.26 0.42 437 0.33 79 127 16.80 
5 326.80 3.83 0.77 2.75 0.01 0.04 0.29 436 0.15 27 193 16.93 
6 326.50 3.85 0.66 3.14 0.01 0.06 0.40 436 0.22 27 181 16.46 
7 325.70 3.57 0.79 2.64 0.01 0.10 0.47 437 0.28 36 168 16.92 
8 325.50 3.60 1.07 3.44 0.01 0.07 0.42 438 0.26 27 162 22.57 
9 325 3.75 0.98 1.73 0.01 0.05 0.39 436 0.19 26 205 17.13 

10 324.80 3.89 0.75 2.48 0.01 0.06 0.37 438 0.26 23 142 15.99 
11 324.60 3.82 0.80 2.09 0.01 0.06 0.39 435 0.24 25 162 15.67 
12 323.50 3.65 0.81 3.10 0.01 0.03 0.40 443 0.18 17 222 18.32 
13 323.40 3.78 0.52 2.22 0.01 0.07 0.41 436 0.21 33 193 12.34 
14 322 4.96 0.89 2.51 0.01 0.04 0.63 439 0.29 14 219 17.90 

Min 1.86 0.52 1.73 0.01 0.03 0.26 428 0.13 41 127 12.34 

Max 4.96 1.07 3.74 0.03 0.26 0.63 443 0.33 79 238 22.93 

Average 3.65 0.85 2.72 0.01 0.07 0.40 437.00 0.23 31.57 183.42 17.82 

Late-Cretaceous 

1 315.50 2.77 0.92 1.68 0.01 0.13 0.64 440 0.29 45 221 16.22 
2 313 2.85 0.94 3.04 0.01 0.05 0.37 436 0.21 24 176 19.88 
3 308 2.26 1 1.84 0.01 0.05 0.35 438 0.2 25 175 17.67 
4 299.50 1.69 0.69 2.75 0.02 0.11 0.42 427 0.22 50 191 15.88 
5 287 1.49 0.62 2.63 0.01 0.04 0.43 441 0.12 33 358 14.67 
6 276.50 1.82 0.58 1.29 0.03 0.14 0.40 438 0.20 70 200 10.80 
7 271 1.73 0.65 1.87 0.01 0.02 0.34 420 0.11 18 309 13.16 
8 265 2.57 0.23 1.3 0.01 0.07 0.32 440 0.13 54 246 6.25 
9 259 2.38 0.25 1.81 0.02 0.08 0.26 439 0.15 53 173 7.78 

10 253 1.61 0.50 1.88 0.01 0.03 0.30 427 0.13 23 231 11.23 
11 248.50 2.35 0.49 1.94 0.06 0.11 0.36 445 0.10 110 360 11.25 
12 244 1.85 0.45 1.36 0.01 0.03 0.32 482 0.05 57 642 9.28 
13 236.50 1.80 0.37 0.61 0.04 0.06 0.34 479 0.04 152 886 6.36 
14 229 1.65 0.62 0.75 0.02 0.05 0.31 443 0.11 45 282 9.98 
15 199 2.66 0.27 0.42 0.01 0.03 0.30 436 0.04 90 780 4.58 
16 190 7.32 0.57 0.70 0.11 6.30 1.26 434 1.67 377 75 9.20 
17 187 7.64 0.37 1.79 0.13 6.66 0.90 432 1.45 459 62 9.30 
18 185.50 10.12 0.32 0.49 0.14 4.34 1.16 437 1.31 331 89 5.41 
19 182.50 7.85 0.26 1.65 0.07 4 0.79 435 1.14 351 69 7.52 
20 179.50 7.22 0.46 1.83 0.02 0.67 0.69 439 0.37 181 186 10.58 
21 173.50 3.47 0.03 0.48 0.75 2.54 1.87 306 0.57 446 328 1.59 
22 168.50 7.34 0 1.56 0.03 0.19 0.35 435 0.14 136 250 3.89 
23 164.50 6.43 0.26 1.01 0.02 0.14 0.30 434 0.09 149 327 5.92 
24 159.50 4 0.10 0.69 0.02 0.12 0.29 440 0.08 157 381 3.03 
25 153.50 4 0 0.97 0.01 0.06 0.17 439 0.06 98 290 2.42 
26 149.50 6.08 0.29 0.54 0.03 0.20 0.37 437 0.18 111 206 5.14 
27 145 7.53 0.09 0.55 0.04 0.07 0.51 448 0.09 71 552 2.55 
28 143.50 6.48 0.65 2.26 0.02 0.13 0.53 436 0.10 130 530 14.14 
29 26.50 7.37 0.44 2.92 0.02 0.08 0.61 441 0.07 103 817 13.04 
30 25 3.72 0.51 2.49 0.04 0.69 0.48 440 0.43 160 112 12.88 
31 23.50 3.30 0.51 1.59 0.04 0.70 0.53 440 0.29 241 183 10.64 
32 19 2.71 0.36 2.81 0.02 0.14 0.50 441 0.11 127 455 11.72 

Min 1.49 0 0.42 0.01 0.02 0.17 306 0.04 18 62 1.59 

Max 10.12 1 3.04 0.75 6.66 1.87 482 1.67 459 886 19.88 

Average 4.19 0.43 1.55 0.06 0.88 0.52 435 0.32 139.9 306.45 9.50 
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 >�.W2. �%�./� ?$��$
�$� ;�HN/� 
$��F2 �N��O2 ���2 +
� �� �(��- ./%�� �#�'��( � �$&�� ����
� ��
� �.� �
!-  

Vitrinite Reflection of Paleogene 

Number  
Thickness 

m 
Ro% 

Min. Max. Ave. 

5 326.80  0.54  0.66 0.60 
8 325.50  0.57  0.67 0.62 

10 324.80  0.61  0.70 0.65 
14 322  0.66  0.73 0.70 

Vitrinite Reflection of Late-Cretaceous 

Number  
Thickness 

m 

Ro% 

Min. Max. Ave. 

10 248.50  0.65  0.72 0.69 
15 190  0.68  0.75 0.72 
19 179.50  0.71  0.79 0.75 
21 168.50  0.73  0.82 0.77 

23 159.50  0.72  0.85 0.80 

30 23.50  0.81  0.90 0.85 
  

PH� 4 . ��6�2 �
!!`� aS1  �� 
��
�  TOC )
?/�D  1996 .(�/��/��D  ���2 �N��O2 ����
�  �$&�� � �#�'��(  ./%��  �(��- ��  +
�  ���2  �N��O2  

  

*	  ��� /�  ��/	*������ %�  ��  c��	  �	��6�  TOC  ��   �� 

J��C)  2S   7��  � &  ) J!&  5-a(�  �
�#�
��  ���$��  

�/K��  ��  ��� \)  V%?�  �$  g�E  �   �<	�$  ":�;<�1  ��  

��� \)  V%?�  �	�0  ��	�.  7�(%4S  *	  �	��6�  �	 C)   J� 

���)  �<5  ��  J��C)   "	�$   �!%
�:  )2+S1PP=S) (J!&  5-

b  (��  ��k4)  �����  "	�$  (����� %��/	*  �<	�$  ���)  

�����  ����
�	   &  .��  (/	  �c��	  ���6�
��   ���$��  

�/K��  �D2�  ��  ":�;<�1  "	�$  (����� %�/	*�  Q%�
�$  

 ��	�  .��   (/	   c��	  ���6�
��  ���$��  �/K��  ��  ��� \)  

V%?�  �$  g�E  �   ":�;<�1  ��  ��� \)  V%?�   *	  �k�   "	�$  

(����� %��/	*  �	�0   ��	�  .7�(%4S  �	��6�  1S  ��   J��C) 

2S  "	�$  (����� %��/	*  �0�� � ��)  Q%��$  	�  
	��   ���$�� 

�/K��  �D2�  ��  ":�;<�1  ��   7#�5  �6�$   .�@?)  ��    %<�$ 

*��  �) &��  ��  3��  ���)  �?<�@)  "���  �) ��   ) J!&  

5-c  .(�	��6�  TOC  ��  ��	��  3S/2S  8%�  �#`   n%9�$  

 I��  (����� %�  
 %<�$  ���)  ����
�	  �	�0   �^��  )J!&  

5-d  .(��  c��	  (/	  ��	��6�  ���6�
��  ���$��  �/K��  *	  

"	�$  V%?�  �$  g�E  �	���E��  ����  �  �<	�$  ":�;<�1   �� 

�� \) V%?� �	�0 ��	�  .  
  

4 - 2 - G�/ �#�
� � ?!K!� ���2  ��   

 7#)(/�$  ��
��^  ��#)  � 44�
  Q/	*  ���  �  �*��  �	 C)  

":�� %�  �	�)  �<5  �) &��  )�����  1996  .(�	 C)  

":�� %�  ��  ��
E��   �/�%6%&  ":���
��   V�
9)  

L���
)   ��	  �  (/	  �	 C)  *	  ":���  I��  IV   ��   �6�  

���":   I��  I  Q/	8^	  �) ��/  )�
%1  �  �"	� <�)  2005  .(��  

L��D�  �'/�   I��  ":���   I��  (����� %� 
 %<�$  	�   Z�
4� 

�) 4�  .��  �L�?<�@)  *	  �
)	��1  W/ �	  ":�� %�  ��   ��	�� 

W/ �	  "X%2�	  ��  
�`   �D2�  �6$	  ":�� %�  ��  (���   �  

�2D�  �6$	  "X%2�	  ��  (���  
	��  L_1  �	��6�  "�  
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�e<��(  	
�e����  )e�����  ��  �_@R	�  "5  	�  �e�	��6  

"�(<���  B_R	  � &  �) 4)��  .��  �/�1  �	��6�  HI  ��  

J��C)  OI  ":���   �	�)   �<5  ��  �<	�$  ���$��  �/K��  *	  I��  

II  �  II/III  ��	  ��  �<��  ��  ":���  �<	�$  ":�;<�1  III   � 

IV ���� �  0�^  %<�$ (����� %� �) &��  ) J!& 6-a(�  *	  

���5/��� ���6�
��  �<	�$  ":�;<�1  �z�	 � �/��C)  nE�&  

"X%2�	   �  ����  ":�� %�  	�  � ��	�   K�6
�	  �\$  �%t�$  

���*	��  �����  *	  �^�Y  
�D6�  ��  J%&  ��	�v�	  ��&��  *	  

L�D%��$ (�5 %2�	 	� 7� �� �k� �^�� .  

    

 PH�  5.  )a  (�����/  TOC  ��  
��
�  S2
  )b  (�����/ TOC �� �
��
 S1+S2
 )c (�����/ S1 �� 
��
� S2 � )d (����R�/ TOC �� 
R��
� S2/S3
 

?�W  ���$%��  ����  M�
���.!D�$�%  �/��/��D  ����
�  �$&��  � �#�'��( ./%�� �(��- �� +
�  ���2 �N��O2 )��D�����/ �R$�( ;�R1�9� %� 
?R/�D 

1996.(  
  

*	  �	��6�  HI  ��   J��C)  Tmax�  ) J!&  6-b(�  �	��6�  TOC  

��  ���	�  2S  )J!&  6-d(  �  �	��6�  TOC  ��  ��	��  HI  

)J!&  6-c(�  
	��  (%%?$   I��  ":���  �  ��  �$��D�   I��  

(����� %�  
 %<�$  *	  
�� �*��  ���)  �?<�@)   ����
�	 

 &  .��  c��	  �	��6�  TOC  ��  ��	��  2S  �<	�$   ���$�� 

�/K��   
	�	�  ":���  I��  II   �  III   �   �<	�$  ":�;<�1   
	�	�  

":���  �� I  III  �  IV  �) &��  ) J!&  6-d  .(�	��6�  TOC  

��  ��	��  HI  )J!&  6-c(�   I��  (����� %�  
 %<�$  *	   �<	�$ 

 ���$��   �/K��  	�  ���   �  �<	�$  ":�;<�1  ��D�   "	�$   %<�$  

(����� %�  	�  "���  �) ��  .��  ��%
�  ��  c��	   (/	  

���	��6�  ":���  �<	�$  ���$��  �/K��  
	�	�  ":���   I��  II  

� III � �<	�$ ":�;<�1 
	�	� ":���  I�� III � IV �) &��  .  

 3-4 - M!!N� ����)�   ��   

 
	��  (%%?$  ���2E�  �<5   �*��  ���)  �?<�@)  *	  �	��6�  

8��`  ����
�	   /���  )�8��`  1987  .((/	  �	��6�  ��  ��  

�/�1  L	�%%s$  �/��C)  HI  ��  ��	��  OI  ��	  ��� \)  

���2E�
��  �<5  ��`�)  ��   �*��  	�  �)n9  �) 4�  

)J!&  7-a  .(��  (/	  �	��6�  Q9�  A  "���� 4��   b%\)  

�S�/��
	  ��  L &  ��/�%�	  Q9�  B  b%\)  �S�/��
	  �/  

�/�/��  [�
D2�   ��/�%�	   Q9�  BC�  b%\) 
��  
���   7�  

�	�)  
�	�5  �  �e7  /�/��e�  �e�6%2�	e
 %  ��  �e��  

g���
�	j�  �K��  Q9�  C  b%\)  %�	e�/�  ��  �e��  

g���
�	j�  )
��b�  Q9�  CD  b%\)  w%6�  ����)  
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wY�4)  �/	8���  �  Q9�  D  b%\)
��  ���0
	  ��L &  

"	 %2�	  �)4&��e   ) �)  �/��15   �  �e�"	��!6  1996  .(

��	�
��  �<	�$   ":�;<�1  ��  "�*  D  �	�0  �)��%�   Z��  �!�5  

��	�
��  �<	�$  ���$��  �/K��  ��  ��� \)  �?%��  *	  

Q9�
��  V�
9)  J)�&  BC�  C�  CD  �  D  Q91  � &  

��	  )J!&  7-a  .(h/�
�  JR��  *	  (/	  �	��6�   V%Y  

�?%��  *	  ���2E�
��   �<5   	�   
	��  �<	�$  ���$��   �/K��  

"���  �) ��  ��   �'��%�  b/	�&  ��%2�  s
) %�%   b%\)  

�����  ��  �Y  ���$��  �/K��  ��	�  .7�(%4S  L	�%%s$  

���2E�  �<5  �<	�$  ":�;<�1  �D2�  ��  �<	�$  ���$��  �/K��  

��  (/	  �%���  �
6�  ����  �  ��  ��� \)  b%\)  ���0 
	 

[	 / &  "	 %2�	   )K�6
�	   (/	  ���6���  ��*	��   4
2�  �  

 /��  ��  ���6� 
�	���  0�e�  Q%�
�$  ��!�  �^��(.�  �$  
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