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0-J&K-�L ����"� K�M <�� .�����" 8��� �� � ��. N��'�@ )HI(  C��O�  P-�� �+ ��* � �	HQ4 � ��&�� �"� �@��= 7�-HR�&�  S-�

II <�� ��' ���"& �. 9�-�� �T=�7� � ����4 ��&�� 7�.  Tmax   &� �+ U��435 �H��� 9L ��
� 9= �-� ������.�� �) 7WW 9= <

C�'��&�� �"� 7�. �+ ��* X�R� &�  9�*�� 9� � � <�L �&Y �	HQ4 9�<�� ����  <D� ���-+. 9���Z"��� 7  �@� ��.)HI( &� 

mgHC/gTOC 150  �+350 �  9���S2+S1 &� mgHC/grock 98/11  �+06/31 ) ��	����  -E�05/21 (�� ���
�4 � 7� � C�' 9= -'

<�� <D� ���-+ C�/��H4.  �I$��  ��) ���=  ��O� )TOC( 9�-�� � ��' ��F C�' 7�.4  &� ����� 1.82  �+3.5٪9��
� � 6�� a" &� 7�

<�� K-�  ��/� �
��.  ��"������ �H�� �4 b����c+ �� �� S1+S2�  ��O� ��� ��) �� ��
�   ����4 ��&�� 9= �. �"� ��F 6�� ��-�d 9�

;
��� <�� � �  ��-�  ��/� ���=� ��. ���-+ ��-+ .5.�� �� �� ���F P-��  �+ ��* 9= �' NQ
���&�� �"�  7��� �J�= �	HQ4 9�

<D� ��e�4  �� � ����   -��=� ��. ���-+<�� ��' �"�& .  
                                                                                               

�D%�&�E� ��: ����4� �C�' ��) ��� ��@��= �0-J& ���HJ���J  

1- ��&G�  

���& ��-�  9:-*<D� &� �3" 8 ���L fg��� �"�+#��

 �� h��� 9= <���  �)   ���L <D� �&�Q� C= �i 

<�� ��' I$�� ) C3'1( . 7Y�� �i  �� ����4 ��&��

�3" ��) ���= &� 5��6�� �"�+ 9:-*   ;
�� 7�.

��  ��' 9� 8���& ��-�  �HD� C�/��H4 �L�� 9= � 

" P-�� 9L  �j� &� � �-� K-�  ��/� 9�*�� 9� �	HQ4 �

 <D� ���-+)��e�4 �HD� (����  <�� ]1.[  �&���� ����+

 7�.�*����W�
�� 6 LWD+ <�W� ��/W b��i-k

9:-*��-�  7�. <D� <=�'   0���H� <�� .

� � <D� B�
H=�   ��) ���'-?@WO� &�W ����+ U

����=�� �D"� �  7���= � <=�' �T=� ��HD� 7�.  

 &�� � <D� B�
H=� &� ���'-?@ b�d(g� l/= 7���

�� ��DH�� �"����' 7�. �-�����= .  9= �"� 9� 9L-+ ��

  l�M� b����d 7�.J�
H=��  �H'� ���� &�� � <D�

��) ���'-?@ b�d(g�� �. &� �m"�O+  �3" nOJ ��F ��F

�) &��� ��-Q� 9e�H� 9� �.�� ���  �� ��-+9� 9L-+  �"�

��� B(+� &� b�d(g�-�� 7���-�L 5�jd 9"� . ���"�  

 7 -��=� ��. � �/"�$�+ �&�Q� &� �o�� nOJ �-�=�+

B�
H=� b����d  -� ���� �9HJ��  ��$ 7 �������  ��� ���

���'-?@ >�  �� B�
H=��"�  �O��� ��'�� ����. ��)

 �  ��H/�� ����H��� b -i 9� 9= 7 -��=� ��. �&�Q�

������  -� ��-+ 7 ����  ��$.  9� ����H�  -j�� 9�

 &� �"����'-?@ b�d(g�>�   p�  #�����4– 0�� 6 

��DH�� �' . >�  �"� &� #����) <$ �-� Y�� <�d 9�

>�  �"�H����  ��' 9� ;
�� 6�� ���"& � <�L �. �")

9:-*   ����� 8��O�   �  -� ���L ��-�  7�.

��  ��$ ��DH�� ���]2.[  #�����4'�  ���) �-�� 

 �+ ��* P-�� � <�D�= N�Q
+ 7��� 9= <�� �+ ��*

6���� ��DH�� ;
�� 7�. -']3.[  �"� &� ��DH�� ��

�� >�    �  �"�& -��=� ��. C�/��H4 ��-+7�.��&�� 
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 a/"  � �  ��$ ���"& �  -� �HD� ����� a" q�HQ�

 �  7 �D* ����  �3��  ��O� �"�H�= 9�]7.[ ��   I$

9= <�� �+ ��* �'�  #�����4 b ��* �� ��� ��)   

K��M �s�/=� 7��� ���-+ � �&) ��' ���=� ��. &� �-� 

��) � ����+ C�/��H4 ���=� ��. �$�������   9L  

b ��*7�. Y�� �   b�� ���& ��+-= �� ��e�����.  9�

�	" �+ �md >�  �"� �d-� 7&��&�� ���-+ ���=� ��. 

  9�*�� #�@�+�= �� K-/R� #�@�H� �-' ]5.[  ��DH��

 &�>�   l���� �3��3+ �#�����4 I"�� N�Q
+ 7���

6��&� ���=� ��. ��-� ;
�� 7�. 6�� 7�. ;
�� ��M

 <��9� � <�d &��� �H'��� 9� B�i ���& �"& � �J�g &� 

��� � ��& � ��-� '� � l���� 7��� ���"& � �"��H�� 

6��7�. ;
�� �� K-/R��� ]6 � 4[.  

 

  

  
)B�1.A : ���	 JK��� � �%��% �+G� ��9 �����) ��%��B�� � �&�M 	% N%���O( ��� �� P�Q�0%2003(]8[.B  : ���� �GS�� :�50��

�%��% �	%��% T�� 3��� �� ���%� ��-� �%&�� � �5'�S�   
  

2-  � �%��J�G8( ?��  

 &� 9���E� �"� ��e��  9�-�� 9� f��H� 7�.�#c�7�. 

 ��' 7 �D* &�����4 ��&��  ��O� 50 �+ 70 �������  &�

�. 9�-��  9= t��d� 9� u-���4130  �+4280  ��F &� �H�

 � ��'4  I$�� ���� 0-J& ���HJ���J   �� �'��

 ��DH���"��.  ��� &�9�-�� ���+ ���F �"� 9� f��H� 7�.

7 ���QH�� b -k� 9�-��  n�-+ ��	H� #�����4p� –  0��

6  -� #����)  ��$ <J�� � 7�.�H�� �4 �D�= � ��=  �)

 ��j� ��O� C= ���= S-� ���) ��@��= ��#��  ��O� ��� 

��)  �+ ��* P-�� �����+ �' .����+ S-� �@��= � S-� 

��� ���) ��#��  ��O� ��� ��)  �	HQ4 � �+ ��* P-�� �

�)  &� ���"& �   5�� C��-d ;
�� 6����-�. 7��� 

����+ S-� �@��= -L-� ��&��   ����4  �-��  Tmax 

 9� <m/�HI  �� &� ��DH�� 7�.��cH� �"�O� HI � Tmax 

5�  �' ]7 �10[.  �	H
M) ��d &� �����g� <�L

9�-������=� ��. �-� 9� �.�   �-�� &�PI  N��' �"

  �-�� � ���-+S1  9�S2  #���' ��DH�� .  

  

3 - U8� � V����  

��) ���= C=  ��O� 9�-��   �"� &� ���) <� 9� 7�.

 C$��* 7� � ���&��82/1 �i  9�-��    PDD24 �

 �T=��*5/3 9�-��   �i PDD28  -�.  ��	����

9�-�� ��' 9���E� 7�.74/2 0��L fmg �� � �i  

a" � ��'    ���=� ��. ���-+ ��-+ 7� � ��&�� �"�

�/� �* K-�  � �-� �� ��&�� �"� ���"� &� 9��-�d  6��

 ;
���� K-/R� K-�-' ]11[ )C3'2.(   

* 9L  �T=��* ��	HQ4 ��#�� �j� &�W C$��* ��) b ��
o C 428 9�-��  PDD30    �T=��* �o C 448  9�-��  
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mgHC/gRock48/9  9�-��  PDD24 �T=��* � 

mgHC/gRock 68/24  9�-��  PDD28 �� 9� � �'��

 ��	����  -g83/15 ���� ��� 6�� ��� �� ���=� ��.

�� �) �&�����'��.  �  �"� &�  0��L fmg ���a" � ��' 

�� ��&�� �"� ��-�  ��/� ;
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 0��La" � ��' ���=� ��. ���-+ ��-+ �) 7���  �*  

�� ���"& � K-� ��)C3'5.(   

5. C$��* ���F �@� ��. l"�:  ��O�)HI( ��&��   

����4C$��* �mgHC/gTOC 137  9�-��  PDD24  �

 �T=��*)mgHC/gTOC369 9�-��  PDD30  �<�  �

 �) ��	����3/200 ���� ���= ��� �� ���=� ��. ���

 ��)��) <� 9�.  ��&�� �"� &� 7���-+ ���=� ��. S-�

 <�� <D� � &�� ����-+ b -i  -� �.�-� )0��L2 (

)C3'6.(  

 8��� �� �
"�& C�/��H4)S2+S1(  �) C$��* 9=98/11 

���� 9�-��   6�� ��� �� ���=� ��. ���PDD24   �

�* �T=�06/31 ����   6�� ��� �� ���=� ��. ���

 9�-��PDD28  ��	����  -g 9� �48/21 ���� ���

 0��L fmg �� � <�� 6�� ��� �� ���=� ��.)1 ( ��-+

�� ���"& � K-� ���� �*   ���=� ��. ���-+��.  

 ���-+ N��'PI  C$��* 7� �53/0  9�-��  PDD30  �

 �T=��*81/0  9�-��  PDD26 ��	����  -g 9� � 73/0 

�"������ � <��� �� �j� 9� 9= ��  ��-�) ��&�� �"�

  � �HD�]9[ )C3'7�. 7 � 9) ( 0��L4 (.  9� 9L-+ ��

0���L 1  �3   ��/� ��&�� �"�    -��=� ��. ���-+ ��-+

K-�  � C3' 9� 9L-+ �� �@��= S-�8 S-� &� II <��. 

5.9� 9L-+ �� ���F   �-��TOC  �����  HI  ����4 ��&��

�. ��-+ �j� &�W ���"& � ���d �+ K-�   �"�& -��=� �

���� ) C3'10.(  

  
 

      
)B�2. &W�� �%���� TOC               J�X ��%�� ��                  )B�3. �%���� Tmax  J�X ��%�� ��  

 ����� ��C � �&��! &�	��4                     ���%�                     ����� ��C � �&��! &�	��4 ���%�  
 

        
                             )B�4 .  �%����1S           �J�X ��%�� ��                               )B�5 .  �%����2S �J�X ��%�� ��  

                              ����� ��C ��&��! &�	��4                              ���%�               ����� ��C ��&��! &�	��4 ���%�  
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 3�&21 . � �D��&�� Z�&�%  �&��� ���5(:�-�� ������&��� *+�� ,�� ]11[  

 

 

 

 

  
 

 3�&22.  	% �%&5(��������[D �����%��!  :72 ���5(�������&�� :�-�� � :����GQK � ��,�� &�� ���� ��]11[ 

Quality 
TOC  

WT% 
S1(mgHC/gRock) S2(mgHC/gRock) 

S1+ S2 

(mgHC/gRock) 

Poor 0.5 > 0 – 0.5 0 – 2.5 0 – 3 

Fair 0.5 - 1 0.5 - 1 2.5 – 5 3 – 6 

Good 1 - 2 1 - 2 5 – 10 6 – 12 

Very 

good 
2 < 2 < 10 < 12 < 

 

3�&23 . �� ��+� %� *+�� ,�� ��%	�������&�� )�����! �� ��������[D �����%��!&��.  

Formation Depth (m) Sample NO TOC  % S1(mgHC/gRock) S2(mgHC/gRock) S1+S2 Quality 

 
4130 PDD 24 1.82 9.48 2.5 11.98 Good 

 
4165 PDD 25 2.18 12.32 3.12 15.44 

 

 
4200 PDD 26 2.49 15.15 3.46 18.61 

 
4225 PDD 27 3.18 20.46 4.92 25.38 

 

Pabdeh 4250 PDD 28 3.5 24.68 6.38 31.06 
Very 

good 

 
4265 PDD 29 3.22 16.68 8.68 25.36 

 

 
4280 PDD 30 2.85 12.05 10.51 22.56 

 

 
Maximum: 

 
3.5 24.68 10.51 31.06 

 

 
Minimum: 

 
1.82 9.48 2.5 11.98 

Very 

good 

 
Mean : 

 
2.74 15.83 5.65 21.48 

 

  

3�&24 .  �����%��!���5( :72 3�% \%�  �'���! 	% )W�M ����� ������&�� :�-�� � &�'�( ]��^ �5'�S� ���� &�	�� ��  

  

  

  

  

  

  

  

  

  

  

  

Hydrocarbon Type HI (mgHC/gTOC) 

Gas 0 - 150 

Gas & Oil 150 - 300 

Oil 300 < 

Formation Depth (m) Sample NO HI(mgHC/gTOC) PI Tmax 

 
4130 PDD 24 137 0.79 438 

 
4165 PDD 25 137 0.80 436 

 
4200 PDD 26 138 0.81 436 

 
4225 PDD 27 156 0.80 442 

Pabdeh 4250 PDD 28 182 0.79 448 

 
4265 PDD 29 283 0.64 440 

 

 

4280 PDD 30 369 0.53 428 

Maximum : 
 

369 0.81 448 

 
Minimum : 

 
137 0.53 428 

 
Mean : 

 
200.3 0.73 438.3 
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4 - �_��� ��.  

  <W�L 0�� p�  #�����4 &� Ci�* v"�H� &� U.�s4 �"�  

�' ��DH�� ����4 ��&�� ���"& � .   �W�) <W� 9W� v"�H� &� �

>�  �"�  t��d� 9� u-���4130    �W+ �WH�4280    9W� �WH�

 <��Q:150    � ��W' ��WF   9���E�  -� f�d &� �H�4 

 ���� 0-J& ���HJ���J   ��9= �'��  �) �	��W��   <W��

    �W*   ���=� �W�. �W��-+ C�/��H4 �j� &� ��&�� �"� 9=

 K-����'��.  &� 9�i�* v"�H� Tmax  9W���E�  -� ��F  

�
��� �  9W�-�� �WT=� 9= �.     ��WF   ��W��4 ��&�W� 7�W.

 � ��WW'4  7� � ��WW�� Tmax  U�WW� &� �WW+435 WWL W 9

�H�����
� 9= �-� ���    9W= <W�� �) ��W�.   �W�) �-W�

9�-��   ��&�� �"� 7�. �"�    <W�L �&Y �W	HQ4 9W� ��F

<�� ����  <D� ���-+ 9�*�� 9� � � .9�-��   ��&�W� 7�W.

 ��F   ����44 ��) ���=  ��O� �j� &� ����  )TOC ( ��M

 ��-�  ��/� �*   � �-����'��. 5.���F  0�3'�1S  �

2S  �-�� � 1S  �����  2S      9W�*��   9W���E�  -W� ��WF

�WW� ��WW
� 0-WWJ& ���WWHJ���J 7� � ��&�WW� �WW"� ��WW.

<�� K-�  ��/� �HD� C�/��H4.  �-W� Y�� 9� 9L-+ �� PI 

#� � Y�� <m/� �w   �-W� �+S1   9W�S2   9W�-�� ��-W�)  �W.

�� NQ
��� .    �@� �W�. l"�W: �Wj� &�)HI( �  x�Wm"�O+

9WW�-�� ��WW�+ nWW�-H� 7 -��=� �WW�. C�WW/��H4 7� � �WW.

)mgHC/gTOC 350-150HI= ( 9WWW��� �WWW"� 9WWW= �-WWW�

��WW
� b��WW��c+ ��WW�.�) 9WW�-�� 9WW= <WW��  -WWg 9WW� �WW.

  fW�d �Wy�   9= �+ ��* U"�#J� &� a�+��H/��   CWi�*

����3� <��m+ -'���.   &� 9�Wi�* v"�H� 9� 9L-+ �� >� 

�� 0�� p�  ��-+  �-��<m/� HI  9�Tmax    ��W= 5W�  � 

 �"� �-�� �� ��
� 9W�-�� ���+ 9= �. �W.�   ;W
�� 7� �

 �"�"  ��) �-�� �� S-� �@��= )Type II (��H/..  

  

/����  

]1[  � ���3'�)1383 (0-i� b����E� ����'-?@�" 6��7�. 

;
�� 7 -��=� ��. � <D��. �� >�	� �s"� 9:-* 9� 

��-�  8���& .b� �
H�� <=�' ��� <D� ���"�.   

]2[  � �����L)1391  (   �"����'-?@ b����E� v"�H� 9/"�O�

 � 8�md ��� fg���   ����4 � �4 -� 7�.��&��

0-J& ���HJ���J .��"�4����' �= 9��� ��	
�� �' �) �&

(�� ������ ��150|.  

]3[ � ��"�: .  )1392 (���&����' <D� . �7-�d b� �
H��

552 |.  

]4[ � �����=. . K ������$ �)1385 ( &� ��) ���'-?@

<D� ���-+ �+ �-H3�(4-H�J . ����& �" ) b� �
H��324|. 

[5] Barker, C (1974) Pyrolysis techniques for 

source rock evaluation. AAPG Bullrtin, 

58:2349-2361. 

[6] Behar, F., Beaumont, V., and Pentea, do B 

(2001) Rock-Eval 6 Tecnology: Performances 

and Developments. Oil & Gas Science and 

Tecnology-Rev. IFB, 56:111-134. 

[7] Espitalie, J., Madec, M., Tissot, B., Menning, 

J.J., and Leplate, P (1977) Source rock 

characterization method for petroleum 

exploration. In proceeding of the 9th annual 

offshore technology conference, Houston, 

Texas, 3: 439-448. 

[8] Heidary E., Hassanzadeh J., Wade W.J. & 

Ghazi A.M (2003) Permian-Triassic boundary 

interval in the Abadeh section of Iran with 

implications for mass extinction, part 1, 

sedimentology. Palaegeography, 

Palaeoclimatology, Palaeoecology, 193: 405-

423. 

[9] Hunt, J.M (1995) Petroleum geochemistry and 

geology, 2
th 

ed., New York: W.H. Freeman 

Company.  

[10] Page, M.M. and Kuhnel, C (1980) Rock Eval 

Pyrolysis as source rock using programmed 

pyrolysis, AAPG Bulletin, 64, 762.   

[11] Peters, K.E (1986) Guidelines for evaluating 

petroleum source rock using programmed 

pyrolysis, AAPG Bulletin, 70: 318-329. 

[12] Tissot, B. and Espitalie, J (1975) Thermal 

evolution of organic materials in sediments; 

application of a mathematical simulation; 

petroleum potential of sedimentary basins 

and reconstructing the thermal history of 

sediments, Revue de l› Institut Francais du 

Petrole et Annales des Combustibles 

Liquides, 30(5): 743-777.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

85  



��������	 ���� �� ������� ����� ����11����� � 22 �����	 �  ���! �1396    

 

 

 

 

 

 

Evaluation of hydrocarbon generative potential of Pabdeh source rock in Ramin 
Oilfield, Dezful Embayment, SW Iran 

 

S. Senemari,
1*

 M. Jahani 
2
 and A. Karimi

3
 

 

1- Dept., of Mining Engineering, Imam Khomeini International University, Qazvin  

2- Dept., of Geology, Islamic Azad University, Damavand Branch, Tehran 
3- Dept., of Chemistry, Ahvaz Islamic Azad University, Ahvaz 

 

*senemari2004@yahoo.com 
 

Recieved: 2017/1/29   Accepted: 2017/7/10 

Abstract 
The one of the most important petroleum source rocks in the Zagros basin is the Pabdeh Formation 

that has been investigated by geochemical techniques. The aim of this study was to assess the quality 

of organic matter, evaluate thermal evolution and highlight Pabdeh Formation potential as a source 

rock of Ramin oilfield located in Dezful Embayment. Based on HI versus Tmax and HI versus OI 

diagrams were used in classifying the organic matter in the formation indicating the presence of Type 

II kerogen. Most samples of the Pabdeh formation have Tmax values more than 435ºC indicate that the 

shale of formation is thermally mature with respect to petroleum generation. Hydrogen Index (HI) 

values range from 150 to 350 mgHC/g TOC and S1 + S2 yields values ranging from 11.98 to 

31.06mgHC/g rock, suggesting that the shale have oil generating potential. The TOC of shale samples 

of the studied Ramin Well no. 4 ranges from 1.82 to 3.5%, an indication of a very good source rock of 

terrestrially derived organic matter. So, investigation of the variation S1 + S2 and TOC parameters 

indicated that Pabdeh Formation (in the well) is assessed a good source rocks in producing 

hydrocarbon. Also with T max examination showed that formation is mature enough to generate 

hydrocarbon and has yet entered oil generation window. 
 

Keywords: Pabdeh, Shale, Organic matter, Kerogen, Dezful embayment. 

 
  

  

  

  

  

  

  

  

  

  

86  


